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EVERY SURGEON NEEDS IT 


BRADY’S POTTER-BUCKY DIAPHRAGM 


No surgeon should operate without the best information on internal conditions that can be secured 
only when a Potter-Bucky Diaphragm is used in the X-Ray Laboratory. You should insist on 
your X-Ray man at least TRYING one to assure himself and yourself of the truth of this. 
Gives especially fine detail on heavy parts such as spine, kidney, gall-bladder, pelvis, etc., impossible to 
securein anyother way. THE GREATEST AID TO FINE RADIOGRAPHY EVER PRODUCED. 
The smallest, neatest and most accurate Bucky made. 
New model with many improvements, price $250.00, less 10 per cent cash discount for prompt 
payment. Try it and be convinced. 

EVERYTHING IN X-RAY SUPPLIES 
We carry a large stock of all X-Ray supplies, including Duplitized Films, Plates, epee yf ma eentg es Developer, 


Dental Film Mounts, Developing Tanks, Coolidge Tubes, etc. Get our Price List and Discount before buying, 
Prompt shipment, always. 


GEO. W. BRADY & CO., 756 So. Western Ave., Chicago, Il. 














Endocervicitis — many intract- 
able cases are controlled by 
radium applications. 


RADIUM CHEMICAL CO. 
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A Progressively Enlarging Ulcer of the Abdominal Wall.—Thomas S. Cullen 
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A PROGRESSIVELY ENLARGING ULCER OF THE ABDOMINAL WALL 
INVOLVING THE SKIN AND FAT, FOLLOWING DRAINAGE OF AN 
ABDOMINAL ABSCESS APPARENTLY OF APPENDICEAL ORIGIN 


By THOMAS S. CULLEN, M.B., F.A.C.S., BAttrworE, MARYLAND 


dominal abscess about midway between 

the appendix and gall-bladder regions. 
A right rectus incision was made and the 
abscess drained. About 2 days after the opera- 
tion the incision looked red and inflamed. 
About 16 days later there was a wide ulcerated 
area where the incision had been. 

About 514 weeks after operation the open- 
ing into the abdominal cavity had closed and 
the abdominal muscles were well united but 
the ulceration of the skin and fat continued to 
progress until, finally, we had an ulcer of the 
abdominal wall, fully 12 inches across, which 
was deep and had necrotic sloughing margins. 
The margins were cut away with the cautery. 
The wound took on a healthy appearance. It 


, [ow case described had a right-sided ab- 


was well covered with pinch grafts and the 
patient made a good recovery. 

At no time was there a fecal fistula, nor was 
there evidence of escape of pancreatic fluid. 
No sugar was found in the urine. 

The only micro-organism found was a 
streptococcus brevis. The Wassermann was 
negative. There was no evidence of blastomy- 
cosis. 

The case in detail is as follows: 

Mr. H. M., age 50, white, was referred to me by 
Dr. John H. Groshans on September 27, 1922. 
He had been sick for about 2 weeks and had 
pretty definite symptoms of appendicitis when Dr. 
Groshans saw him. On admission to the Church 
Home and Infirmary the temperature was 100 de- 
grees, pulse 96, respirations 20. I thought it 
would be safe to wait until morning as he had been 





lig. 1 (Frontispiece). A progressively enlarging ulcer of 
the abdominal wall involving the skin and fat. This picture 
was made November 3, 1922, alittle over 5 weeks after oper- 
ation. In the floor of the ulcer we see a linear depression, 
where the incision formerly extended into the abdominal 
cavity. The muscles have come together satisfactorily and 
there is no opening whatever into the abdomen. The floor 
of the ulcer near the midline shows a rather dull appearance. 
Here and there over the surface of the ulcer are grayish 
patches which look somewhat like islands of skin. The mar- 
gins of the ulcer are necrotic and the necrotic tissue is under- 
mining the skin. The surrounding abdominal wall shows a 
sluggish inflammatory reaction. This is pronounced just 
above the right anterior superior spine. About 3 centimeters 
below the anterior superior spine is a small zone of redness 
entirely separated from the area of ulceration. For the ap- 
pearance of the area of ulceration between 5 and 6 weeks 
laicr, December 12, 1922, see Figure 2. 


Fig. 2. Widespread ulceration of the skin and fat of the 
abdominal wall following drainage of an abdominal abscess 
apparently appendiceal in origin. This picture was made 
December 12, 1922, about 11 weeks after drainage of the 
abdominal abscess. Along the upper margin of the ab- 
dominal ulceration there is still some necrosis but the ulcer 
is much shallower, and the dusky zone of redness in the 
surrounding skin has disappeared. Near the umbilicus are 
two small areas that look like new skin. Covering nearly a 
third of the ulcer is a thin, whitish, filmy structure arranged 
in whorls and presenting a concentric arrangement. This 
at first seemed to be new skin. It consisted of epithelium, 
but beneath this entire area was pus. It was necessary to 
remove the whole of this filmy area. Why it presented the 
concentric arrangement we do not know. From this time 
on there was no extension of the ulceration and 4 days later 
skin grafts were applied. For the subsequent course, see 
Figures 3 and 4. 
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Fig. 3. A large ulcerated area of the abdominal wall with 


Dr. Richard Coblentz applied many pinch 
For the appearance of the 


pinch grafts. 
grafts on December 16, 1922. 
grafts, see Figure 4. 


sick so long, but as his leucocyte count was 19,000 
and as he had a great deal of pain, we operated at 
once. 

Midway between the costal margin and the ap- 
pendix region on the right side was a globular mass 
10 centimeters in diameter. We cut down upon this, 
found cedema of the abdominal wall and then entered 
a cavity containing at least 100 cubic centimeters of 
greyish, non-offensive pus. As this cavity seemed to 
be surrounded by intestinal loops, we did not go 
further, but drained it. 

The urine was clear, acid, specific gravity 1025, no 
sugar, no albumin. A Wassermann was negative. 
Blood chemistry: the blood showed 110 milligrams 
of sugar per 1oo cubic centimeters. Dr. Hiram 
Fried made a bacteriological examination of the pus 
from the abscess and found streptococcus brevis in 
pure culture. 

September 29. The incision looks red and in- 
flamed, but the discharge has diminished. 

October 15. The temperature has been normal 
since operation. There is a wide sloughing area 
around the incision. The ulcer is bounded by a red 
margin about 2 millimeters in width. A lot of yellow- 
ish green-colored pus is escaping from the sloughing 
margin. 

October 29. The sloughing still persists in spite of 
all treatment. His general condition, however, is 
satisfactory. 

November 4. The general condition is about the 
same as it was a week ago. 
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November 7. The wound in the muscle has healed 
completely, but the walls of the ulcer continue to be 
undermined and the fat is being gradually eaten 
away so that we now have a wound about 12 by 7 
inches. This morning I took a cautery and cut away 
the indurated and reddened area, removing about 
half an inch all the way round the margin of the 
ulcerated area. The patient stood the operation well. 

Over the floor of the ulcer were whitish areas con- 
sisting of fine laminated tissue arranged in concen- 
tric rings. It looked to me as if these might be areas 
of young skin, but they could be lifted up and there 
was pus beneath them. 

November 8. The incision shows little reaction 
around the margin. There is no discharge. 

November 22. The infection seems to be clearing 
up except for a small area 4 centimeters in length in 
the region of the umbilicus. 

November 24. Above and to the right of the um- 
bilicus is an area, about 4 centimeters long and 1 
centimeter broad, where the process seems to be 
extending a little and in the skin beyond this there 
is a little reddening. Dr. Coblentz cut this area out 
with a cautery but he was particularly careful not 
to go too deep remembering that at the umbilicus 
the abdominal wall is very thin. 

November 30. There is very little discharge from 
the wound. The infection has apparently been 
checked. 

December 16. The whole surface of the ulcerated 
area was covered over with fine pinch grafts by Dr. 
Coblentz. 

January 28. The grafts have taken well. The 
entire abdominal area is covered over with skin, and 
the patient was discharged today. 

Repeated examinations of the ulcer failed to re- 
veal any organism other than the streptococcus. 
Blastomycosis could be ruled out and the Wasser- 
mann was negative. 

The walls of the ulcer consisted of necrotic tissue 
with acute inflammatory reaction in the underlying 
tissue. 


This man was seen by many medical men 
and surgeons none of whom had encountered 
a similar case. Dr. Thomas B. Futcher in 
writing on December 3, 1922, said: “I have 
never seen anything like it and confess that I 
do not know the cause. In the absence oi a 
sinus that might be discharging pancreatic 
juice and the fact that the original operation 
was for an appendicular trouble, a pancreatic 
juice origin seems to be excluded. I have seen 
one or two postoperative cases after pancreatic 
diseases where the wound has presented a 
somewhat similar appearance, but with tat 
necroses. I presume that it must be due ‘0 
some sort of infection. 
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Fig. 4. Pinch grafts covering a large area of ulceration in the abdominal wall. The 
grafts took well. The patient was discharged January 28, 1923, about 6 weeks after the 
grafts had been applied. 


“T would suggest that all the urine be saved, 
mixed, measured, and a sample examined care- 
fully for traces of sugar for several days and 
that a blood sugar determination on a fasting 
stomach be made and a sugar tolerance test 
be performed by giving 100 grams of glucose 
on an empty stomach and blood sugar deter- 
minations be made afterward on each voiding 
of urine examined for sugar for the next 6 
hours. This is with the view of determining 
whether there might be a diabetic origin.” 

Dr. Warfield T. Longcope in his letter of 
December 5, 1922, said: “I was much inter- 
ested in the patient named M.— whom I saw 
at the Church Home and Infirmary yesterday. 
I have never seen anything like the appear- 
ance that his wound presented. It was rather 
an extraordinary case from many standpoints. 
I was particularly interested in the islands of 
what appeared to be epithelium over the sur- 
face of the granulations. We examined a little 
of the dry scale from one of these islands under 
the microscope and got the impression that 
they were masses of squamous epithelial cells.”’ 

Dr. John Staige Davis saw the man on two 
different occasions. In his letter of December 
7, 1922, he wrote as follows: ‘‘ The progress of 


the disease, whatever it may have been, seems 
to have been pretty nearly stopped and, in my 
opinion, the sooner you begin to graft it, the 
quicker the man will recover. I would suggest 
the use of small deep grafts for the entire 
granulating area. The upper edge on which 
there are still a few sloughs will not interfere 
with the grafting. The irregular islands over 
the surface are unquestionably epithelium.”’ 

Dr. W. G. MacCallum after seeing this man 
wrote on December 8, 1922, as follows: ‘I 
went to see your patient, M., and it is really 
an extraordinary sight. It seems to me that 
the bacteria are still present under the loose 
crusts around the margins, but the curious 
branching area with concentric rings extend- 
ing across part of the granulation tissue seems 
to me to be growing epithelium. I do not 
know why it should grow in this particular 
way, but I thought it was the most hopeful 
part of the whole process. I suppose when it 
is cleaned up you will graft skin over the area, 
if the man is ever to stand up straight.” 

Dr. Llewellys F. Barker under date of 
December 11, 1922 wrote as follows: “I 
should put the case of M. under the desig- 
nation ecthyma gangrenosum; though this 
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form of gangrene usually is seen only in 
cachectic children, this case seems to fall under 
the heading. It is sometimes spoken of when 
the ulcer appears as malum terebrans, a 
gangrenous ulcer which grows quickly leaving 
the base covered with a necrotic hemorrhagic 
layer. 

“In children it is usually met with only in 
cachexia, and in areas that have been con- 
taminated by urine or feces. Probably it is 
of microparasitic origin. Some have incrimi- 
nated the streptococcus pyogenes, others the 
bacillus pyocyaneus. I understood that there 
was a greenish color to the exudate in this 
case and I am wondering if the pyocyaneus 
could have been a factor.”’ 

Dr. Edgar R. Strobel, who saw the patient 
about the same time, wrote me as follows: “I 
went to the Church Home yesterday to see M. 
He has truly an unusual picture. I thought of 
the possibility of a blastomycotic condition, 
but was assured by Dr. Coblentz that no ver- 
ruciform appearance ever has been noticed. 
I examined a fresh specimen from the mar- 
gin in potassium hydroxide. Nothing was 
found; but that might have been due to de- 
struction by the cautery. 

“On account of the somewhat festooned 
margin of the border there is a possibility of 
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syphilis being a factor. In view of the bac 
terial findings I think the streptococcus is the 
most active agent in the unusual spread o! 
the disease. An amcebic condition might be 
looked for also.” 

Dr. Carl Davis, of Chicago, who saw Mr. 
Brédel’s water color of this ulcer, wrote me as 
follows: “In regard to the ulceration of the 
abdominal wall that I mentioned while in Mr 
Brédel’s room, I would say that our patient 
had a gangrenous appendix with a strepto- 
coccus and colon infection. The ulceration 
about the incision continued until he had a 
defect approximately 4 inches in diameter. It 
made one think of the digestive affairs that 
occur at times with a defect in the upper 
ileum. My recollection is that the patient 
healed after several weeks’ delay.” 


My patient gave us many anxious hours 
and it looked at one time as if the progressive 
ulceration could never be checked. The cau- 
tery knife used well beyond the advancing 
margin finally stopped the advance. 


On December 6, 1923, Dr. Groshans informed me that 
the patient, apart from a mild nephritis, was apparently 
well. 

I wish to thank my friend Max Brédel, director of the 
Department of Art as Applied to Medicine in the Johns 
Hopkins Medical School, for the striking water colors which 
he has made of this most unusual and instructive case. 
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GASTRODUODENOSTOMY: ITS INDICATIONS' 


By CHARLES H. MAYO, M.D., F.A.C.S., RocHESTER, MINNESOTA 


history of gastric and duodenal ulcers. 

As to the cause of such ulcers, there has 
been but little discussion, most surgeons ac- 
cepting the condition, as they do gall stones, 
without investigating its origin. 

The early belief that there was a lack of 
local cell hormones which rendered a limited 
area vulnerable to digestion or cellular auto- 
digestion has been replaced by the theory that 
ulcers result from bacterial emboli which ob- 
struct the terminal blood vessels and cause 
infarction. Gastric digestion of devitalized 
tissue is essential to their production, and is 
made possible by a temporary or permanent 
disturbance in the chemistry of digestion. 
Gastric acids, varying greatly in degree, are 
usually present with ulcer. Even if absent, 
they may have been present when the ulcer 
first developed, but if so, why has this natural 
Sippy treatment not healed them? Symptoms 
have become quite standardized, while there 
have been many variations in the technique 
of treatment, based on but few principles. 
Within the last few years it has become gen- 
erally accepted that ulcers not infrequently 
exist with few or no symptoms, and, contrary 
to the early theories, it is now conceded that 
many ulcers heal with conservative treatment, 
and often without it, while others may not 
heal even after gastro-enterostomy. 

I wish here to express my appreciation of 
the work of Sippy, in developing and stand- 
ardizing a method of medical treatment of ul- 
cer which has produced relief or cure in a suf- 
ficient number of cases to warrant its accep- 
tance and trial in selected cases. The surgeon 
has no controversy with the internist concern- 
ing patients who can be cured or benefited by 
treatment within a reasonable time, as such 
cases are not referred to him. The only early 
cases of ulcer seen by the surgeon are, as a 
rule, those of acute perforation, or those of 
serious hemorrhage; the former are rare, as 
most of them, especially the subacute cases, 
are probably not diagnosed, and nature seals 


sk is a most interesting period in the 


the opening, while the latter, referred in emer- 
gency, are only a few of the 22 per cent of 
cases of ulcer in which there is recognized 
bleeding. Cases in which there are mild symp- 
toms of bleeding may not be recognized as 
cases of ulcer more readily than those in which 
there is no bleeding, but with severe hemor- 
rhage they are recognized at once as probable 
ulcers. 

The pendulum of surgical treatment of ul- 
cer has recently described its complete arc, 
and is now, in principle, back to the first 
operation made by Billroth in 1881. In that 
pre-antiseptic era of high mortality, abdomi- 
nal operations were performed only to relieve 
great distress, or starvation from obstruction. 
Such conditions occurred in the contraction of 
chronic ulcer, or in the obstruction of gross 
hypertrophic ulceration around the pylorus, 
or of early cancer in this region. That these 
pioneer surgeons in the pre-antiseptic era were 
able to perform successful operations is much 
to their credit. The results of surgical treat- 
ment became greatly improved with the ad- 
vent of antiseptic and aseptic surgery. 

In certain cases in which resection is difficult, 
the operation of gastro-enterostomy which, as 
a principle of treatment, was recommended 
by Nicoladina in the same year (1881) gradu- 
ally found favor. Gastro-enterostomy gave 
rise to many variations in technique, and to 
mechanical improvements, such as the decal- 
cified bone plates, bone bobbins, the Murphy 
button, and the McGraw elastic ligature, each 
of which has had enthusiastic advocates. All 
of these procedures, especially the Murphy 
button, did much to develop abdominal sur- 
gery. The greatest benefit was derived by 
patients with real obstruction from contract- 
ing or hypertrophic ulcer, or by those whose 
obstructive symptoms from pylorospasm with 
ulcer were the most marked, which unfortu- 
nately led to the operation being advocated, 
and practiced on patients with atonic, dilated 
stomachs, prolapsed stomachs, or pylorospasm 
secondary to unrecognized disease of the gall 


1 Read before the Southern Surgical Association, White Sulphur Springs, West Virginia, December, 1923 
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Gastroduodenal flap outlined. 6. 
sphincter being divided. 


Fig. 1. a. 


bladder or appendix. Many patients are still 
seen who have undergone years of medical 
treatment for supposed ulcer, with such sur- 
gical lesions causing reflex gastric symptoms. 
The ensuing vicious circle for all who had the 
operation without a local pathological cause 
led to the employment of a new procedure, 
devised by von Eiselsberg, of pyloric excision 
or pyloric occlusion. The operation was some- 
times performed at the time of the gastro- 
enterostomy or later, to overcome the new 
‘symptom, if present. More accurate diagnosis 
and proof of the presence of a condition re- 
quiring surgery would have been profitable, 
as it has been proved that a new opening for 
gastric muscular defects or slow emptying of 
the stomach does not eliminate the symptom. 
The law of gravity has but little action in 
emptying the stomach. 

A review of the various procedures devel- 
oped for the surgical relief of gastric and 
duodenal ulcers may be of interest as they 
actually represent variations of technique on 
but few principles. Out of this group, sur- 


geons of experience may select a method to 
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Gastroduodenal flap pulled downward; ulcer 
First suture being placed. 


Fig. 2. a. 
area to be excised. b. 


suit the individual case, based on the condi- 
tion and the complications. In the first Bill- 
roth operation, a variable amount of the stom- 
ach, the pylorus, and the adjacent part of the 
duodenum were removed; the large section of 
the stomach was closed sufficiently to unite 
the end of the duodenum to it. Leakage 
at the triangular suture line was common, 
and the result a high mortality. After consid- 
erable experimenting, Billroth devised the sec- 
ond procedure, in which he closed the end of 
the duodenum and the end of the stomach, 
and made a posterior gastro-enterostomy. 
This method was adopted by Hartman, Miku- 
licz, and other noted surgeons of that period. 
Kocher, however, closed the end of the stom- 
ach and united the end of the duodenum to 
a new opening on its posterior wall, but this 
never proved popular in that early period o! 
surgical necessity; for the relief of obstruction 
in the pylorus, other methods were sought. 
Heineke and Mikulicz, in 1886, without know] 
edge of each other’s work, brought out the 
technique of straight division through the 
contracted area from the duodenum to the 
stomach, spreading the incision and closing 
the opening in the opposite direction to en- 
large the outlet. The tissue was poor, the 
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a. Same suture returning over the first suture line. 
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Flap of 
gastrohepatic 
| omentum 








b. Same suture passes 


through gastrohepatic and gastrocolic omentum holding it over suture line. 


ulcer was not removed, contraction occurred, 
and good results were not sufficiently com- 
mon to popularize the operation, but it de- 
veloped a new point of attack by enlarging 
the natural outlet, as a surgical principle. On 
this principle Finney later devised the Finney 
pyloroplasty. At the meeting of the American 
Surgical Association in 1892 he reported five 
cases in which the operation was performed. 
ifforts at divulsion of the pylorus were made 
by Loretta and by Hahn without general suc- 
cess, even in the pyloric contraction of infants, 
but later Rammstedt devised an operation 


truction, only the peritoneum and pyloric 


muscle being divided. Strauss added to this 
the implantation of muscle, and later fat, at 
the point of division. At present, however, 
nothing is usually placed in this division. 
Pélya shortened the Billroth II operation by 
not closing the end of the stomach, but bring- 
ing it through the mesentery of the transverse 
colon and suturing it to the jejunum like a 
large gastro-enterostomy. In the Pélya-Bal- 
four operation the procedure is made anterior 
to the colon where space, tension, and in some 
cases, a short colonic mesentery render it dif- 
ficult to perform the operation in the original 
manner. Some years ago I suggested reversing 
the direction of the jejunum, bringing the 
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proximal jejunum out of the splenic fold of 
colon, and passing it to the right for attach- 
ment to the stomach in the Pélya-Balfour 
operation. 


e 
As the years have passed it has been shown 


that gastro-enterostomy does not always cure 
ulcers, and that large gastric ulcers are dan- 
gerous, some of them apparently developing 
into cancer. MacCarty has shown that cancer 
is occasionally found on the margins of large 
gastric ulcers, but he has not found it on the 
margins of duodenal ulcers. It is probable 
that the secreting of alkalis renders the duode- 
nal tissue fundamentally resistant to cancer. 
Some years ago the surgical excision or de- 
struction of ulcers by the Balfour cautery 
proved popular, the patients undoubtedly 
benefiting by these procedures, which have 
been continued. Judd and Rankin reported 
250 cases of pyloric ulcer as being successfully 
treated by a modified Heineke-Mikulicz tech- 
nique through elliptical incisions. At times 
the incision crossed the pyloric line. In two 
cases, from necessity the pylorus was divided, 
and the duodenal end closed and the gastric 
end joined at the point at which the ulcer was 
excised in the anterior wall of the duodenum. 
This is now the method of Haberer, published 
in October, 1922. The operation of Haberer, 
which consists in closing the end of the duo- 
denum by a modification of the Billroth I, 
uniting the stomach to the anterior wall in- 
stead of to the end of the duodenum, is more 
difficult and involves the double element. of 
duodenal leakage. The operation is of ad- 
vantage in selected cases, and is now advo- 
cated by Finney, whose experience in opera- 
tions on the pylorus is very extensive. 

I am now using a large flap gastro-duode- 
nostomy (Figs. 1, 2, and 3) instead of the nar- 
row one of Finney, but so adapted as to 
excise anterior pyloric ulcers, either low gas- 
tric or duodenal, the closure being made by 
suturing from above down, beginning at the 
division of the pyloric muscle, and suturing 
the duodenum to the stomach. The line of 
suture is continued out on the flap of duode- 
num and stomach, greatly enlarging the py- 
loric opening and lowering it. The operation 
is only half as extensive as a gastro-enteros- 
tomy. It does not empty acids into an area 
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of small bowel unaccustomed to them. It can 

not be followed by the serious consequences 
of gastrojejunal ulcer or gastrojejunal-colic 
ulcer, with fistulz, possible results which are 
definite risks to be considered when a poste- 
rior gastro-enterostomy is made. If it is dif- 
ficult to reach the pylorus it is inadvisable to 
perform the pyloric operation on obese pa- 
tients, other methods being safer, or on those 
in whom the pylorus is bound deeply to the 
pancreas, and is difficult to elevate. The pro- 
cedure does not lower the gastric acids to the 
same degree as does gastro-enterostomy; this 
is a consideration when gastric acids are tested. 
The risk is equal, and either procedure is often 
equally possible. Yet it must be admitted 
that gastrojejunal ulcers are more common in 
cases in which high acids empty into the 
jejunum which is not fitted to receive them. 
Gastro-enterostomy, even with its indiscrimi- 
nate general application, has been an emi- 
nently successful procedure; when properly 
performed in cases of proved ulcer, or obstruc- 
tion due to ulcer, ill results will occur in only 
a small percentage. Years ago, when perma- 
nent suture material was used for the opera- 
tion, undoubtedly gastrojejunal ulcer resulted 
in 5 or 6 per cent of cases, but with greater 
care, better operative technique, and absorb- 
able suture material, probably not more than 
2 per cent result today. 

The effort to advance the adoption of the 
procedure of upper duodenal and partial gas- 
tric resection, which was started in continental 
Europe, passed through England, and has 
reached this country, by endeavoring to dis- 
credit gastro-enterostomy as having a high 
percentage of failures, frequent secondaries, 
and a high mortality, was a great mistake. 
Gastro-enterostomy has established its record. 
This resection is performed beautifully by 
Moynihan, Shoemaker, Finsterer, and many 
other surgeons, but cannot be performed by 
the average surgeon with so low a mortality 
or so high a degree of successful relief. Yet 
the operation has its place in an increasing 
number of cases. The loss of gastric acids 
will in some cases later cause disagreeabl: 
symptoms. Finsterer is doing a good work i! 
furthering the knowledge of the truth tha! 
methods of anesthesia can be adapted to th 
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needs of the patient, regional anesthesia being 
satisfactory when indicated. 

It will take a number of years to secure 
comparable data on the new methods of treat- 
ing simple ulcer by such radical measures as 
advocated. I believe that but few surgeons 
today would permit the primary resection of 
a large part of the normal stomach on them- 
selves for the relief of a small duodenal ulcer. 
If the outlet, new pylorus, in the Billroth I is 
small, slight division of the anterior wall of 
the duodenum will enlarge its perimeter for 
suture to the stomach. The danger of leakage 
from gastric resection is greatly reduced by 
the W. J. Mayo procedure of drawing a fold 


of the omentum through the opening in the 
gastrocolic membrane behind the stomach to 
reach and cover the suture line of the lesser 
curvature, as well as the posterior gastro- 
duodenal incision, and to prevent adhesions 
and fixations of the stomach to the pancreas. 
The anterior suture line is covered in the 
same manner by a strip or fold of omentum. 

From these various procedures it is hoped 
that, in the next swing of the pendulum, the 
patient will secure the best possible results by 
the choice of that method which will be most 
effective, and can be executed with the least 
risk to the patient, according to the individual 
operator. 





THE BONE CHANGES IN RECKLINGHAUSEN’S NEUROFIBROMATOSIS 
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hausen’s disease (1) are so striking that 
when these findings are present the con- 
dition is unmistakable. The characteristic 
findings of this disease are multiple peduncu- 
lated soft tumors distributed over the entire 
body associated with areas of pigmentation. 
The tumors may be distributed in the skin 
corresponding to the distribution of a cuta- 
neous nerve or along a nerve trunk itself. 
On microscopic section these tumors are neu- 
rofibromata. The pigmentation is character- 
ized by irregular coffee-colored splotches in 
the skin. These pigmented areas may be 
widely distributed over the entire body. 
There is, however, a characteristic distribu- 
tion about the pelvis and thighs which has 
been termed “bathing trunk” pigmentation. 
Associated with the classical picture of 
Recklinghausen’s neurofibromatosis, there 
have been frequently noted (2, 3) other con- 
ditions of a widely varying character such 
as mental deterioration and congenital de- 
velopmental defects, such as spina bifida, 
hypospadias, glaucoma, elephantiasis, sco- 
liosis, and other soft tissue and skeletal de- 
iormities. 


[hve characteristic findings of Reckling- 


One gets the impression that these various 
anomalies have heretofore been considered as 
being accidentally associated with Reckling- 
hausen’s disease. Stahnke (8) has pointed out 
that the entire disease has the stamp of a 
congenital anomaly in the broadest sense. A 
direct heredity has been noted in a consider- 
able proportion of cases (6, 9). 

From the study of seven cases in which bone 
changes were found, it has seemed that at 
least some of these changes are characteristic 
of this disease. The purpose of this paper 
is to describe these changes and to emphasize 
their importance as characteristic manifesta- 
tions of Recklinghausen’s disease. 


CASES 

Case 1. W. F. H., male, 19 years of age, white. 
single. (Figures 1, 2, 3, 4, and 5.) First entered 
St. Louis City Hospital, October 17, 1917, at the age 
of 13 years. 

His family history was negative. His history at 
that time recorded a pigmented area over the right 
hip and strabismus, both present since birth, scoli- 
osis, and a tender tumor of the right buttock and 
lumbar region, present for 13 months and having 
grown to the size of a fist. At operation, the tumor 
was seen to be associated with the lumbar nerves 
and to pass forward toward the iliac region. It was 
partially excised and the patient received X-ray 
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Fig. 1 (left). Case 1. Scoliosis and pigmented area out- 
lined with pencil. Scar of operation at age of 13, in right 
lumbar region and buttock. 


Fig. 2. Case 1. Area of pigmentation outlined with 
pencil. Inner line on front aspect of thigh represents 


roughly the area corresponding to the right external cu- 
taneous nerve distribution in which multiple tumor masses 
occur. Scar within this area is the result of recent biopsy. 


treatment for some weeks. The pathological diag- 
nosis was sarcoma. 

He re-entered the hospital March 6, 1923, com- 
plaining of a reappearance of the tumor. Examina- 
tion showed a broad band of brownish pigment 
almost surrounding the pelvis (Fig. 1); an irregular 
mass of nodules under and about the old operative 
scar in the right buttock; three small nodules in the 
skin of the abdominal wall; a mass of nodules in the 
subcutaneous tissue on the anterior surface of the 
thigh exactly corresponding to the distribution of 
the external cutaneous nerve (Fig. 2). One of the 
latter was excised and a microscopic diagnosis of 
neurofibroma was made. Other laboratory examina- 
tions with the exception of the X-ray findings, were 
negative. 

The bone changes observed were as follows: (1) 
scoliosis to right, in dorsolumbar region. No evi- 
dence of spina bifida (Fig. 3). (2) In the region 
of the anterior superior spine of the right ilium were 
two rounded projections. The centers of these were 
clearer than the periphery, which at the free border 
appeared to consist of a thin shell of bone (Fig. 3). 
(3) Two small clear spaces in the lower end of one 
femur (Fig. 4) and one in the lower end of the other 
femur (Fig. 5). The latter showed definitely a 
cortical or periosteal position with a thin bridge 
of bone covering it, just as in the iliac lesions. 

Case 2. A. H., male, age 12 (Figures 6, 7, and 8). 


Entered St. Louis Children’s Hospital, October 
17, 1917, complaining of deformed leg. 


Mother 
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(see Case 3), 41 years old, had the same condi 
tion in the leg as the boy. Mother stated that one 
of her mother’s sisters had both legs in a similar 
state. This person lived to be 70 years of age. The 
child had always been in good health. He was born 
with the present condition, in the left leg. For past 
2 years the leg had been getting larger and larger. 
Mother stated that the legs were the same length 
during early childhood. 

Examination showed the following: 

The boy was well developed, 5 feet 2 inches tall. 
Scattered over the body were brown pigmented 
areas (Fig. 6). No hair on the body. A congenital 
glaucoma was present in the right eye. Chest and 
abdomen were negative; reflexes of extremities 
normal; left leg was twice as large as right (Fig. 6); 
foot everted; toes close together. There was a bony 
prominence at the proximal end of the shaft of the 
tibia measuring 7 by 11 centimeters. Entire leg 
was soft and doughy. The astragalus and os calcis 
were displaced laterally with no paralysis. 

Measurements: 


Right Left 

Anterior superior spine to malleo- Cm. Cm 
Sg Ae) oi er eee 76.0 87.5 
Trochanter to malleolus........ 71.0 80.0 
Length Of SOMME. 6 6. cs tcc es 39.0 39.0 
Circumference of knee.......... 30.0 31.0 
Pe eo 36.0 44.0 
Circumference of ankle......... 22.5 27.0 
Circumference of calf........... 27 .6 33.0 


The spine showed a moderate degree of scoliosis. 

No glycosuria appeared after 100 grams glucose. 
Other laboratory findings were negative with the 
exception of the X-ray. 

Bone changes. (1) Lengthening of left tibia 
(see measurements above). (2) Attached to the 
upper end of the left tibia was a large oval tumor, 
with a thin bony shell (Figs. 7 and 8). (3) On the 
surfaces of the tibia and fibula were at least two 
similar lesions, flattened and resembling a raised 
periosteum (Figs. 7 and 8). 

November 3, 1917, the large tumor on the tibia 
was excised. Microscopic examination showed 
typical neurofibroma associated with new formed 
bone trabecule. 

CasE 3. E. H., female, white, age 41, married 
(Figures 9, 10, and 11). This patient is the mother 
of the boy (Case 2). She was never in the hospita! 
and no complete record was made. Examinatio1 
showed many pigmented areas and many soft 
pedunculated tumors (Fig. 9). 

A nodule excised from the arm showed neuro 
fibroma on microscopic examination. 

Bone changes. X-ray photograph of the right le¢ 
only was available for study. It showed (1) roughen 
ing of the tibial surface (Fig. 11); (2) bowing an: 
enlargement of the fibula (Fig. 11); (3) just at th 
lower edge of the plate an appearance strong}: 
suggesting one of the periosteal cysts described in th 
foregoing cases (Fig. 11). 
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Fig. 3. Case 1. Pelvis, lower spine. Arrows point to two 
periosteal cysts near right anterior superior spine. These 
are in direct relation to the external cutaneous nerve along 
which the disease has spread from the lumbar region. 


Case 4. R. D., female, white, age 11. Patient 
entered St. Louis Children’s Hospital complaining 
of a growth on the ankle. The father was suffering 
from an advanced stage of Recklinghausen’s disease 
with an eighth nerve tumor and a slight thoracic 
scoliosis (Fig. 12). Patient’s brother, dead, had a con- 
dition similar to that of the father. The child had 
suffered from the disease since 9 months of age. 
Her general health had been good. The tumor on 
right ankle was first noticed when child was 2 years 
old. It had gradually grown in size and was some- 
times painful. 

The right leg showed proximal to the lateral 
malleolus a swelling 6 by 6 centimeters. It was 
extremely soft and attached to the skin. The skin 
over the tumor was shiny but not pigmented. There 
was a general increase in pigmentation, most marked 
about the hips. About the waist line were several 
dark brown areas of pigmentation. There were 
several very small soft papules in the skin widely 
distributed. 

Laboratory examination was negative. X-ray 
photographs of both legs were negative. 

Bone changes. (1) Scoliosis; (2) spina bifida, fifth 
lumbar. 

Case 5. E. G., female, white, age 4% years 
lig. 13). Entered St. Louis Children’s Hospital, 
\ugust 7, 1918, complaining of a lump on the back. 
Family history negative. The child was normal at 
birth. She walked at 2 years of age. She was slow 
to talk and did not talk plainly. At 1 year of age, 
mother noticed a “lump” in the lumbar region. 
This lump had progressively increased in size. 

Examination showed very marked scoliosis. In 
the left lumbar region was a large, soft, non-pulsating 
mass, not tender. Skin over the abdomen and back 
and to some extent on the extremities showed areas 
o! pigmentation. Largest area of pigmentation was 
over the region of the tumor. This area was 20 





Fig. 4. Case 1. Lower end of femur, showing cysts. 
Fig. 5. Case 1. Lower end of femur, showing cortical 
cyst. 


centimeters in diameter. Examination including 
laboratory examinations was otherwise negative. 

On August 20, 1918, a 2 inch incision was made 
through the discolored area in the skin of the back. 
In the subcutaneous and deeper tissue was a soft, 
white, glistening, nodular tissue which did not bleed. 
A section was removed for study. Microscopic 
diagnosis: neurofibroma. 

Bone changes. Scoliosis (Fig. 13). 

CasE 6. Male, white, age 9 years (Figs. 14 and 15). 
This case was furnished us through the courtesy 
of Dr. M. L. Klinefelter. The patient had multiple 
pedunculated tumors with typical patches of coffee- 
colored pigmentation, and an area of elephantiasis 
in the left thigh, which was several centimeters 
longer than the right. Unfortunately, a complete 
history and physical examination were not available. 

Bone changes. (1) Scoliosis, dorsolumbar to left, 
slight grade (Fig. 14); (2) left femur longer than 
right; (3) coxa valga, left, with irregularities of 
cortical structure of trochanters and shaft (Fig. 15); 
(4) cortical cysts of ischium and ilium (Fig. 15). 
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Fig. 9. Case 3. Note scattered pigmentation and typical 
multiple skin tumors. 


CasE 7. O.C., female, white, age 22 years, single 
(Figs. 16, 17, 18, 19, 20, 21, and 22). Patient entered 
Barnard Free Skin and Cancer Hospital in June, 
1923, and was referred to us by courtesy of Dr. 
M. F. Engman. The family history and past history 
were unimportant. Patient had noticed multiple 
tumors in skin and pigmentation for 9 or Io years, 
but they might have been present longer. She had 
limped for about the same period on account of 
greater length of left leg than right. A bony tumor 
had been removed from the right leg just below the 
knee about 10 years ago. She had noticed recently 
a swelling in the right clavicular region and a hard 

Fig. 6. Case 2. Note pigmented areas, elephantiasis, !U™P in the left abdomen. ; 
greater length of involved leg and prominence over upper Examination showed a well-nourished young 
third of tibia. woman of average mentality, the surface of whose 








Figs. 7 and 8. Case 2. Anteroposterior and lateral views. Hypertrophied tibia with periosteal lesions. The large 
one was removed and showed microscopically neurofibroma associated with new formed bone. 
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Fig. 10. Case 3. Showing skin tumors and elephantiasis. 
Note X-ray of the leg (Fig. 11). 





Fig. 12. Father of R. D., Case 4. Note slight scoliosis. 








Fig. 11. Case 3. Lower end of right tibia and fibula, 
showing irregularity of shaft of bone. Arrow points to 
possible cortical cyst. 


Lge 





Fig. 13. Case 5. Shows marked scoliosis. (Courtesy of 
Dr. M. L. Klinefelter.) 
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Fig. 14. Case 6. Slight scoliosis. (Courtesy of Dr. M. L. 
Klinefelter.) 


body was covered with scattered tumors and plaques 
of coffee-colored pigment (Fig. 16). The tumors 
were extremely soft and tended to be pedunculated. 
Just below the right knee on the external surface of 
the leg was a broad, white, operative scar. In the 
left lower abdomen just above the anterior superior 
spine, there was a hard, spherical, non-tender tumor 
about 3 centimeters in diameter. It was fairly freely 
movable but seemed to be fixed in position by con- 
traction of the abdominal muscles. Attached 
anteriorly to the right clavicle was a hard, sessile, 
rounded, non-tender tumor, about 5 centimeters in 
diameter (Fig. 18). It did not interfere with the 
function of the shoulder. There was a marked dorso- 
lumbar scoliosis to the right on standing; this di- 
minished in degree when the patient was seated 
(compare Figs. 16 and 17). The left leg was 
longer than the right, but there was no marked 
difference in diameters. 
Measurements: 


Right Left 
Anterior superior spine to mal- Cm. C 
ESE ACs eee eerie 82.0 90.0 
i re 37.0 37.0 
Circumference of thigh at peri- 
DR eres Coteoit Rees as ys ein ote 58.0 58.5 
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Fig. 15. Case 6. Showing coxa valga, cortical cysts in 
ischium and ilium and irregularity of cortical structure of 
femur of the longer leg. (Courtesy of Dr. M. L. Klinefelter.) 


Measurements of femur on X-ray 


plates: Right Left 
Top of trochanter to lower surface Cm. cm 

of external condyle........... 39-5 45-3 
Highest point of head to same 

Se ar eore rere er 42.6 48.8 


Bone changes. (1) Scoliosis, increased by standing 
on account of unequal length of legs (Figs. 16 and 17); 
(2) left femur 6 to 8 centimeters longer than right 
(Fig. 16); (3) marked coxa valga, right, with smaller 
diameter of head, neck, and shaft (Fig. 19). (4) 
The contour of the shaft of the right femur was very 
irregular with a marked deposit of periosteal bone 
(Fig. 20). (5) In the right acetabulum and greater 
trochanter there were also irregularities of contour, 
suggesting the type of subperiosteal cysts we have 
seen in Cases 1 and6 (Fig. 19). (6) The lower end of 
the right femur was occupied by a large irregular 
cystic cavity penetrating the cortex in the manner 
described in other cases. It involved the line between 
epiphysis and diaphysis and must have interfered 
with growth in length of this femur (Fig. 20). 
The upper end of the right fibula was abnormal, 
but how much this abnormality was due to the 
earlier operative procedure was not clear. The 
shafts of the fibula and of the tibia showed perioste:'! 
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Fig. 16 (left). Case 7. Note pigmented areas, skin 
tumors, greater length of left leg, and scoliosis. 

Fig. 17. Case 7. Compare with Figure 16. The decrease 
in scoliosis with the patient sitting is striking. 


irregularities (Fig. 21). (8) Attached to the middle 
of the right clavicle was a periosteal cyst of the 
pedunculated type occurring in our other cases 
(Fig. 22). 

DISCUSSION 

In the study of these 7 cases the following 
types of bone changes have been found: (1) 
scoliosis; (2) abnormalities of growth; and 
(3) irregularity of outline of the shafts of long 
bones including changes which in the X-ray 
picture appear as subperiosteal bone cysts. 

Of these changes, scoliosis has been uni- 
versally present in all cases examined. Eng- 
man and Weiss (7) have also noted that scoli- 
osis was present in 15 cases of Reckling- 
hausen’s disease which they had studied. It 
would seem that, although scoliosis is not 
characteristic of this disease, it is almost 
universally present. 

In Case 5 the scoliosis was extreme in early 
childhood and scoliosis has been noted pre- 
viously as a congenital deformity associated 
with Recklinghausen’s disease. In Cases 2 
and 6 in which scoliosis was of slight grade 
in a child, it was no more than would result 
irom the inequality in the length of the lower 





Fig. 18. Case 7. Showing swelling over the right clavicle 
from the underlying periosteal cyst. 


extremities. In Case 7 in which also the lower 
extremities were unequal in length, the scoli- 
osis, present when the patient was sitting, 
was increased on standing. It would seem, 
therefore, that the scoliosis almost universally 





Fig. 19. Case 7. Showing changes in right acetabulum 
and upper end of femur. Note cortical cyst in acetabulum 
and possibly also in greater trochanter; coxa valga and 
smaller diameter of head, neck, and shaft. 
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Fig. 20 (above). Case 7. Showing marked periosteal 
irregularity of right femur and large irregular cortical cyst 
involving the distal epiphyseal junction. 
Fig. 21. Showing periosteal irregularities of right tibia 


present in Recklinghausen’s disease may have 
different causes. On the one hand it may be 
due to primary changes in the spine, possibly 
developmental, possibly related to the changes 
in the long bones to be discussed. On the 
other hand scoliosis may in certain cases be 
compensatory for unequal length of the lower 
extremities. The two causes may operate 
together in a single case. 

Excessive growth in length of long bones 
was noted in Case 2 (tibia) and Case 6 (femur). 
Examples of such changes are found in the 





Fig. 22. Showing irregularity of right clavicle and pear- 
shaped periosteal cyst attached at junction of inner and 
middle thirds. 


and fibula. The upper end of the fibula appears cystic, 
but as this was the site of an operation 10 years earlier 
for the removal of a bony tumor, the shadow may rep- 
resent a certain amount of removal of the cortex. 


literature (2, 3, 5, 8). Also it is well known 
that in rare instances of acute inflammatory 
disease of bone, hypertrophy both as regards 
length and thickness of a bone occurs (10), 
but we know of no other condition in which 
there is a spontaneous excessive growth in 
length of a single long bone other than Reck- 
linghausen’s disease. In the instances in 
which this has been noted, it has usually been 
associated with a congenital elephantiasis. 
Always the bone which has been affected in 
growth has been the bone or bones in the 
region in which the elephantiasis existed. 

In Case 7, there was also a marked in- 
equality in the length of the two femurs; 
but in this instance apparently the longer bone 
was normal. The proximal end of the short 
femur resembles that of the abnormally long 
femur in Case 6, that is, there is diminution 
of the size of head, neck, and trochanter with 
a marked coxa valga and abnormality of the 
bone structure of the acetabulum and the 
greater trochanter. It would seem probable 
from this comparison that the short femur in 
its upper half was reacting to the disease in 
exactly the same manner as the long femur in 
Case 6, the result of which reaction woul! 
have been an abnormally long bone. How 
ever, the distal end of the short femur in Case 
7 shows involvement of the junction of th 
epiphysis and diaphysis by the cystic change: 
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to be discussed later, changes which must by 
direct destruction of the epiphyseal cartilage 
have resulted in marked inhibition of growth 
at this center. The net result is a short rather 
than a long bone. In this way Reckling- 
hausen’s disease may cause abnormalities of 
growth in length in either direction. 

The irregularity in outline of bones which 
was found in Cases 1, 2, 3, 6, and 7 varied 
from very slight irregularity of the periosteal 
and cortical structure of the bone to large 
tumors projecting from the surface of the bone 
or embedded as cyst-like cavities in the struc- 
ture of the bone. The X-ray appearance of 
these tumors is that of a bone cyst. The 
microscopical examination of one of these 
tumors, however, has shown that the central 
portion of the tumor was composed of tissue 
similar to that found in the skin tumors 
associated with new-formed bone trabecule. 

All of the bone changes which we have 
observed can be explained on the basis of the 
involvement of the bone by the growth of the 
tumor tissue which is characteristic of Reck- 
linghausen’s disease. With the development 
of a neurofibroma of a nerve in the periosteum, 
there is set up a certain amount of reaction, 
and bone destruction and regeneration follow. 
If, in the process of the development of the 
tumor, the osteogenetic element of the peri- 
osteum comes to cover over the tumor, then 
a thin shell of bone is formed over it and thus 
the X-ray appearance of a subperiosteal bone 
cyst is produced. If the tumor growth further 
involves the substance of the shaft of the bone 
and particularly if the growth of the neuro- 
fibroma is associated with a hyperplastic 
change in the lymphatics, then the entire bone 
is rendered more porous and more plastic. In 
the process of growth, this results in a growth 
in length of the bone, which is distributed 
throughout the entire bone instead of being 
confined to the region of the epiphyseal carti- 
lages, and an abnormally long bone results. 
If the growth of tumor tissue is so placed as to 
destroy the epiphyseal cartilages, then the 
result may be an abnormally short bone. The 
entire process may be compared to osteomye- 
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litis. If the infection is limited to the shaft 
and persists for a long period during childhood, 
the length of the bone may be abnormally 
great. If the infection destroys the epiphyseal 
cartilage, the bone is abnormally short. This 
abnormal softening of the bones by invasion 
of the tumor growth could also explain the 
scoliosis. The fact that scoliosis is so univer- 
sally associated with the disease would be 
explained on the basis that the vertebra are 
closely associated with the peripheral nerves. 
It is to be emphasized, however, that scoliosis 
may at least in part be due to asymmetrical 
growth disturbances of the lower extremities. 
These observations emphasize the fact 
pointed out by Gould (5) that Reckling- 
hausen’s neurofibromatosis is a condition 
affecting bone as well as skin and nerve. The 
fundamental process in the disease is one of 
tumor growth. It has long been known that 
the result of this tumor growth is to produce 
characteristic clinical manifestations in the 
skin and nerves. These observations indicate 
that equally characteristic clinical manifesta- 
tions develop in the bones. The recognition 
of these changes in the bones is of diagnostic 
importance particularly in those instances in 
which the complete clinical picture, heretofore 
considered classical, is not developed. 
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SPLENECTOMY AS A TREATMENT FOR PURPURA HAZEMORRHAGICA 
(THROMBO-CYTOLYTIC PURPURA, KAZNELSON) 


WITH REPORT OF A CASE AND A REVIEW OF LITERATURE ! 


By ISIDORE COHN, M.D., F.A.C.S., NEw Orveans, LouIsIANA 
Professor Clinical Surgery, Tulane University; Associate Senior Surgeon, Touro Infirmary 
AND 
I. I. LEMANN, M.D., NEw Orteans, LouIstIaNa 


Professor Clinical Medicine, Tulane University 


selves in attempts to determine the 

etiology of purpura hemorrhagica. Early 
writers recognized that the clinical picture 
was often associated with certain infectious 
diseases in which the subcutaneous bleeding 
was secondary. 

As early as 1775, Werlhoff attempted to 
separate from the hemorrhagic diseases a 
group of cases which he called purpura 
hzmorrhagica. 

Letzerich, in 1884, isolated a bacillus which 
he believed to be the cause of primary pur- 
pura hemorrhagica. By injection of rabbits 
with cultures of this bacillus he was ‘“‘able to 
produce hemorrhages, enlargements of the 
gums, and other changes incident to the 
disease.”’ He was able to recover “these 
bacilli or their spores from blood vessels of 
different parts of the body.”’ From his experi- 
ments Letzerich considers purpura hemor- 
rhagica a chronic infectious disease. ‘‘ Three 
years after these experiments, Letzerich be- 
came affected with a long lasting purpura 
complicated with a large tumor of the liver.” 
(Litten. Nothnagel’s System.) 

Levoid, in 1884 distinguished between pur- 
pura in which there existed changes in the 
vessels and purpura with changes in the blood 
itself. Later developments indicate that an 
element of truth existed in this classification. 

Frank writes: “In 1887 Denys observed 
that in a case of purpura the blood platelets 
which had been described by Hayem and 
Bozzozero were entirely missing. . . . He 
thereby found the key to the understanding 
of this interesting disease.’’ Frank further 
states: “I am convinced that upon this 
almost forgotten presentation of Denys every 
explanation of purpura must be based.”’ 


J ‘sees: in“attem have busied them- 


These observations have led the way for 
investigation and interpretation of this disease 
which prior to treatment by transfusion and 
later by splenectomy presented an almost 
hopeless outlook for cure. 

Even the best medical encyclopedias (such 
as Nothnagel) as late as 1905, made no 
mention of the association of a diminished 
platelet count in purpura. The origin of 
platelets, their significance, function, and fate 
have been subjects of study by laboratory 
investigators for the past 20 years. It was 
startling to find how uninformed many of us 
were on this subject—a subject apparently so 
vital in the differentiation and treatment of 
hemorrhagic diseases. 

Without presenting the views of the workers 
in this field, it will be impossible to present 
splenectomy as a clearly favorable method of 
treatment for purpura hemorrhagica. We 
therefore will quote freely from the literature. 

In 1906, J. Homer Wright, of Boston, 
demonstrated that platelets originated from 
the megacaryocytes of the blood-forming 
organs. 

Frank, in 1915, stated relative to the origin 
of platelets: “their source of origin has caused 
a great deal of discussion, and I am of the 
opinion that the original contribution of J. H. 
Wright is a satisfactory explanation. ”’ 

According to Lee and Minot, “‘megacaryo- 
cytes occur normally in bone marrow.” This 
observation has been confirmed by Krumb- 
harr and others. 

Lee and Minot further assert that in disease, 
in embryonic life, and in the lower animals, 
megacaryocytes are formed in the spleen as 
well. This observation gives a basis for hypo- 
theses to explain the presence of megacaryo- 
cytes in the spleen in cases of purpura. 


1 Read before the Southern Surgical Association, White Sulphur Springs, December 12, 1923. From Surgical Division, Touro Infirmary. 








ao & 


rem~avr ons om 








COHN AND LEMANN: SPLENECTOMY FOR PURPURA HAZMORRHAGICA 597 


One of the most important contributions to 
this subject is the exhaustive monograph 
of Professor Foa, of Turin. He does not deny 
Wright’s statement, but states that this theory 
is not easily confirmed. 

Paul Kaznelson, in 1919 accepts as proven 
Wright’s theory of the origin of platelets in 
the following words: “Blood platelets are 
formed out of the protoplasm of megacaryo- 
cytes.” 

American writers including Giffin, Brill, 
and others seem to take for granted that the 
origin of platelets has been proven. For our 
purpose I believe that we must accept this 
attitude and state that we believe that blood 
platelets represent a definite blood entity and 
that they are derived from the megacaryo- 
cytes of the bone marrow. 

It will not be possible to discuss the func- 
tion of platelets except as they are related 
to hemorrhage, coagulation, and bleeding 
time. The present hematological picture of 
purpura hemorrhagica as established by 
Hayem and Duke (according to Mouzon) 
consists of (1) diminished platelet count, (2) 
normal coagulation time, (3) prolonged bleed- 
ing time, (4) and a non-retractile clot. 

The diminished platelet count is the 
“characteristic and outstanding mark” of 
the disease (Kaznelson). This poverty of 
platelets has caused Frank to call the disease 
“essential thrombopenia” (or poverty of 
thrombocytes) and Kaznelson to call the 
disease ‘‘thrombocytolytic purpura. ”’ 

These two theories of the origin of the 
disease although they represent opposite 
views lead to the same conclusion that sple- 
nectomy is a means of cure of the disease. 

That platelets may not be the only factor in 
the production of the disease cannot be dis- 
puted, but one thing is certain, we may say 
that a diminished platelet count bears the 
same relationship to purpura as the fall in 
the blood pressure does to shock or the ther- 
mometer to febrile reaction, they are the indi- 
cators. 

Platelets as stated before are derived from 
the megacaryocytes of the bone marrow. 
Conditions which activate the bone marrow 
increase the platelet count; and vice versa, 
inhibition of the marrow actually diminishes 


the platelet count. According to the obser- 
vations of Lee and Minot, “the number of 
platelets as a test of bone-marrow activity 
is of great value. . . . After hemorrhage a 
great increase of blood platelets indicates a 
satisfactory attempt for blood regeneration.”’ 
Lee and Minot further state: “It is generally 
agreed that the blood platelets furnish a sub- 
stance which hastens coagulation.”” Accord- 
ing to Howell this substance is called throm- 
boplastic substance. ‘‘Morawitz found that 
platelets contain large amounts of pro- 
thrombin, the antecedent substance of the 
fibrin ferment.”’ Stanhope B. Jones con- 
firmed Morawitz’s results and in addition 
demonstrated that platelets liberate a throm- 
boplastic substance which he called thrombo- 
plastin.”” (W. W. Duke.) 

Lee and Minot state: ‘Of the formed ele- 
ments of the blood the platelets alone play 
any considerable part in coagulation.” Franz 
Sternberg, discussing thrombocytes or plate- 
lets, makes the statement: ‘the important 
blood coagulation function of the thrombo- 
cytes is today assured.” 

Bordet and Delanges in their theory of 
coagulation, (accepted by Frank and others) 
state: ‘‘Thrombin, the active coagulating 
principle, is not present in the blood, but is 
formed by the union in a calcium medium of 
two substances, cytozyme and serozyme. 
The thrombin then coagulates the fibrinogen. 
Calcium is not necessary for this step. Cyto- 
zyme is derived chiefly from the blood plate- 
lets and to a certain extent from the leuco- 
cytes (Lee and Vincent). 

One may then accept the following as 
proven with regard to platelets: 

1. They are derived from megacaryocytes. 

2. They are the most important formed 
elements which take part in coagulation, by 
producing a thromboplastic substance. 


ANTIPLATELET SERUM-——EXPERIMENTAL PRO- 
DUCTION OF PURPURA HAMORRHAGICA 


“With the establishment of the constant 
association of diminished blood platelets and 
purpura hemorrhagica, attention has been 
turned to the cause of this diminution of 
blood platelets and to experimental produc- 
tion of this condition.’’ (Lee and Robertson.) 
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“Cole in 1907! produced an antiplatelet 
serum by repeated injections of alien blood 
platelets. LeSourd and Pagniez, injected 
animals intravenously with antiplatelet serum 
and were able to produce a condition of the 
blood closely resembling that found in pur- 
pura hemorrhagica. There was a rapid -dis- 
appearance of platelets, the blood clotted in 
the normal time, but the clot failed to retract. 
They had previously showed that retraction 
of the clot depended on an abundance of 
platelets. . . . These findings were confirmed 
by Achard and Aynaud. Ledingham, 
also confirmed these findings. ”’ 

Lee and Robertson injected guinea pigs 
with antiplatelet serum, subcutaneously, in- 
traperitoneally, and directly into the heart. 
Three animals were given subcutaneous in- 
jections of a cubic centimeter each. “All 
developed purpuric spots. . . . The bleeding 
time increased from 2 minutes to 50 minutes 
and the platelet count dropped from 300,000 
to 10,000 in 24 hours.”’ 

These experiments showed the association 
of platelets and purpura. They proved that 
an aniliplatelet serum might produce purpura; 
and further showed that though the platelets were 
destroyed, the active coagulating substance de- 
rived from platelets was not disturbed. 

There are two other characteristic haema- 
tological findings in purpura: prolonged 
bleeding time and a non-retractile clot. 

According to Kaznelson: “The close con- 
nection between blood plateiets and bleeding 
time appears beyond all doubt to have been 
established.’”’ Kaznelson states that Duke, 
Denys, and others have contributed to the 
establishment of the above truth. 

From these quotations we see that all of the 
characteristic hematological findings of pur- 
pura are associated with the production, 
destruction, or the action of platelets. 

Purpura hemorrhagica is specific in its 
manifestations. It is probably the resultant 
of many etiological factors. Whatever factors 
produce the manifestations must disturb 
the hemostatic and hematopoietic systems 
in alike manner. The platelet count is always 
diminished in purpura; it follows then that 
there are only a few theoretical possibilities: 


1 Bull. Johns Hopkins Hosp., 1907. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


1. That platelets are not formed in a normal 
quantity. This would imply that there is 
either an aplastic condition, or an inhibition 
of the megacaryocytic production of bone 
marrow. 

2. That platelets are formed in normal 
number but that they are destroyed somewhere 
in the body by an antiplatelet serum which is the 
product of hyperactivity of one or more organs. 

The first of these ideas has been cham- 
pioned by E. Frank, of Breslau, who called the 
disease essential thrombopenia. The latter 
idea was woven into a theory by Kaznelson, 
of Prague, who called the disease “ thrombo- 
cytolytic purpura.” Each of these workers, 
from theoretic considerations and by analogy 
from experimental results, arrived at the 
identical conclusion: that splenectomy is 
indicated as a curative procedure in the treat- 
ment of purpura hemorrhagica. 

The natural question is, why should a 
splenectomy be done? Is the operation done 
because authority has suggested it, or is there 
a rational, scientific basis for the operation? 
What are the findings in a normal animal 
after splenectomy? I believe from a study 
of the literature that there is sufficient evi- 
dence to warrant one in feeling that this is a 
scientific rather than an empiric operation. 

It will serve our purpose best to cite the 
reasons that led us to splenectomy in the 
words of the original workers. Since Paul 
Kaznelson was the first to suggest splenec- 
tomy for purpura hemorrhagica, I will give 
his views first. He is unwilling to believe that 
the condition is one of diminished production 
of platelets. ‘This would indicate,”’ he says, 
“that the megacaryocytes of the bone marrow 
are entirely isolated as individual elements, 
and either injured or destroyed. It appears 
to us that such an isolation and so great an 
injury to the megacaryocytes, without the 
least participation of other bone marrow 
elements, as would be necessary to explain the 
changed blood picture in reference to blood 
platelets, is without analogy.” 

Kaznelson, further states: ‘Were the 
megacaryocyte apparatus really injured (as 
Frank and Glanzmann assume), it is hardly 
possible to imagine that within 2 days after 
splenectomy there was increase from 300 
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platelets to 600,000, that is a 2,000 fold in- 
crease. . . We know through the researches 
of Duke, that it requires about 5 days for the 
mother cells of blood platelets, in the case of 
normal animals to reach their normal count 
.. . We have noted as a characteristic fea- 
ture of our three cases an extraordinary rise 
of the blood platelet curve. The maximum 
was reached at the latest the third day after 
the operation. . . . Morphological details in 
connection with a small number of platelets 
which in cases of essential thrombopenia are 
usually abnormally large refute the theory 
of an injury to the bone marrow giant cells. 
These large forms are usually found in con- 
ditions of stimulation of megacaryocytes. . . 

All of these facts make it seem most highly 
probable that the production of the blood 
platelets is primarily in no way injured.” 
Kaznelson’s attention was directed toward 
the second possible cause for the diminished 
platelets in the blood of these patients. Of 
four cases observed three had an enlarged spleen. 
Duke, Bensaude and Rivet, Hayem and 
others had made similar observations. 

Kaznelson says: ‘This frequent appear- 
ance of a spleen tumor is essential thrombo- 
penia must have had an especial significance 
... . Aschoff, Foa and Carbonne and others 
helped us to recognize the closer connection 
between thrombopenia and spleen tumor, 
because they suggested that the spleen is the 
organ which destroys platelets... . “‘Port 
and Aiyama observed an increase in the 
platelet count after splenectomy in normal 
rabbits.” 

Kaznelson then draws this conclusion: ‘‘So 
we came to suspect that we must look upon 
the spleen tumor in our cases as the expression 
of an intensified function of the spleen tissue, 
leading especially to the conclusion that blood 
platelets are being destroyed in larger number 
than was normal, and therefore an increased 
destruction of thrombocytes was going on in 
the spleen. . . . On the basis of these find- 
ings we advised a patient to submit to splenec- 
tomy.” 

I. Frank, who named the disease essential 
thrombopenia believes that there is an inhibi- 
tion of the megacaryocytic function on the 
part of the spleen. The spleen, according to 





his theory, produces a myelotoxin. The 
majority of writers agree in the main with 
Kaznelson. 

Keisman states: “This disease is due to 
disturbance of the physiological function of 
the spleen. It is a dysfunction.” 

Franz Sternberg, of Budapest, says: “The 
thrombopenia, however it develops, is prob- 
ably due to changes in the cellular system 
scattered through the spleen, the liver, and 
certain lymph glands.”’ 

Kaznelson was not unaware of the fact that 
the spleen was not wholly responsible for the 
disease. He too believes that the entire 
“reticulo-endothelial system” is at fault. 
For proof of this see his warning: “With the 
removal of the spleen we in no wise removed 
the only cause of the disease. In fact the spleen 
is only a part of a great system which Aschoff 
and Landau have named the spleen apparatus 
or reticulo-endothelial system. . . . The hyper- 
function which we assume as pathogenesis of 
thrombolytic purpura might be localized in 
various parts of the system so that the success 
of splenectomy is greater the more seriously 
other parts are affected.” 

Finally he says: ‘‘The evidence which 
appeared after splenectomy in our three cases 
brings us new support to our suspicion that 
this form of hemorrhagic diathesis rests upon 
increased thrombocytolysis.”’ 

E. B. Krumbharr’s very interesting article 
in a recent issue of the American Journal of 
Medical Sciences supports the view that the 
reticulo- endothelial system aids in destruc- 
tion of platelets. 

To summarize the theoretical considera- 
tions which have been presented it may be 
well to state certain accepted facts: 

1. Platelets are derived from a parent cell 
which has its origin in bone marrow: the 
megacaryocyte. 

2. In purpura hemorrhagica the platelet 
count is greatly diminished. 

3. Evidence points to the fact that they 
are formed in normal number but that they 
are destroyed by the spleen and other mem- 
bers of the reticulo-endothelial system. 

4. Coagulation time in purpura hemor- 
rhagica is normal. The only formed element 
which takes an active part in coagulation 
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is the platelet which produces a thrombo- 
plastic substance. If the platelets were not 
formed in normal numbers there would be a 
deficiency of thromboplastic substance and pro- 
longed coagulation. This evidence certainly 
lends weight to the thrombocytolytic theory 
of Kaznelson. 

5. Splenectomy is followed almost im- 
mediately by a great increase in platelets. 
This could not occur if the condition was due 
to a diminished production. 

6. It is hardly reasonable to suppose, as 
Kaznelson has pointed out, that an inhibition 
of only a portion of the bone marrow activity 
could occur. 

7. It is plausible and rational to believe 
that the spleen and other members of the 
spleen apparatus may and do cause, by hy- 
peractivity, a destruction of platelets, and 
therefore that splenectomy is the logical 
treatment for purpura hemorrhagica which 
does not readily respond to repeated trans- 
fusions. Duke has confirmed this observa- 
tion. 

Reference to the platelet count in our case 
shows that by this standard we were dealing 
with purpura hemorrhagica. 

Hemophilia is another condition’ from 
which purpura hemorrhagica must be dif- 
ferentiated. In hemophilia the platelets are 
present in normal quantities (Frank). “In 
hemophilic blood there seems to be a relative 


excess of antithrombin owing mainly to an. 


actual diminution in the amount of pro- 
thrombin.” (Howell.) Haemophilia presents 
the familial history. In purpura “there is no 
relation to inheritance or to occurrence in 
other members of the family.”’ (Frank.) 

According to the present conception of the 
blood findings in the various hemorrhagic 
diseases, splenectomy is not indicated in hemo- 
philia and purpura simplex. 

It is surprising to find how Jitile attention is 
given to the platelets. Turn to MacLeod’s work, 
Physiology and Biochemistry, and you will find 
four lines devoted to platelets. Many labora- 
tory men with whom I have talked have given 
no time to platelet counting. It is hoped that 
the great mass of convincing literature on the 
subject which has been accumulating since 
Kaznelson and Frank’s work will be a stimu- 
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lus to encourage the study of this important 
element of the blood. 

The effect of splenectomy in thrombo- 
cytolytic purpura is spectacular. Subcuta- 
neous hemorrhages ceased in our case at once. 
Others have reported immediate cessation of 
external hemorrhages. Recurrent bleeding 
rarely occurs. The blood picture changes 
almost immediately. Transfusion offers tem- 
porary relief in these cases. 

I would like to call your attention to the 
reaction which followed within 3 hours of 
the splenectomy in our case. Suddenly the 
child became pale and showed a marked 
hyperpnoeea, with increased fremitus and 
rales over the entire chest. The skin was 
hot and dry and the temperature rose to 101.8 
degrees and there was no restlessness. Nothing 
about the child suggested hemorrhage or 
shock. The patient had had only nitrous 
oxide and oxygen. It is impossible to believe 
that the reaction could have been a post- 
anesthetic pulmonary complication. 

The similarity of the reaction to that of 
capillary poisons, such as histamine, forces 
one to the conclusion that this reaction musi 
have been the result of an overdose of capillary 
poison suddenly liberated at the time of the 
splenectomy. (cf. Dale’s work.) Histamine 
produces a loss of capillary tone. In purpura 
hemorrhagica there is evidence of such a dis- 
turbing factor on the capillary tone; the pro- 
longed bleeding time. 

I believe that one cannot escape the con- 
clusion that the manipulation of the spleen 
probably liberated an excess of this capillary 
poison, sufficient to produce the reaction. 

Experimental work is contemplated with a 
view of determining the effect of splenectomy 
on experimentally produced purpura hemor- 
rhagica. 

CASE HISTORY 

David Fichmann, age 5% years. Patient gives no 
history of familial bleeding. He has had no infectious 
diseases except grippe. He has a congenital club 
foot, for which he was operated upon at 4 months of 
age (Lorenz method) by Dr. Frauenthal, of New 
York; at 13 months by Dr. Jacobs, of Chicago. He 
was always a difficult child to feed; and is nervous. 
Tonsillectomy by Dr. Haspel, in January, 1923. 


He has improved greatly since. 
Present illness. Patient was first seen about 


February 25, 1923, when a few brownish and pur 
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plish marks were noted on the lower arm and below 
the elbow, wrist, and legs, varying in size from a pea 
to a quarter. At first it was thought that they were 
bruises, though the child insisted that he had not 
fallen and that he had not hurt himself. Some new 
spots were noticed before the child dressed, there 
having been no opportunity for injury. 

He was first brought under observation because 
of a rather large ecchymotic areain the sacral region. 
Within a few hours this area increased in size. He 
was seen by Dr. J. N. Roussel, a dermatologist, who 
immediately diagnosed the condition as purpura. 
I saw him the same day. The next day he was seen 
by Dr. I. I. Lemann, who concurred in the diagnosis. 
He was kept under observation for a few days, during 
which time he was given calcium lactate. 

On March 8, several large purplish areas developed, 
one over the left iliac region and one large spot in the 
perineum. There was a generalized spotting of the 
child’s bod... The new spots had a greenish hue and 
as time went on, there was a brownish pigmentation 
of the periphery. Some of these areas had a doughy 
feeling. 

There was generalized spotting of the body. Large 
areas were noted as follows: 

The left forearm posterior surface, 4 centimeters; 
right forearm anterior surface, 3-4 centimeters; right 
hip external surface, 6 centimeters; sacral region 
(old), 4 centimeters; left hip external surface (dark 
blue). 6 centimeters. 

Dr. Weis was asked to see him in consultation, 
prior to the first transfusion. 

First transfusion. March 9, 1923. Donor, father; 
type 4, child; type 2. 

Two hundred and fifty cubic centimeters citrated 
with 20 cubic centimeters of 2 per cent sodium 
citrate. He was allowed to go home the next day. 

Progress notes. The spots began to fade rapidly 
and no new spots were noted until about March 30, 
when the father noticed several small brownish spots 
which Dr. Lemann and I both advised had best be 
observed before proceeding with the second trans- 
fusion. On April 3, a number of small purplish spots 
were noticed on the child by his father. On April 4, 
a second transfusion of 200 cubic centimeters of 
citrated blood was given. April 14. New spots 
appeared. A third transfusion of 250 cubic centi- 
meters of citrated blood was given. The patient was 
kept under observation and given gelatine and 
calcium lactate, but in spite of this on May 4, several 
hemorrhagic areas were noted. He returned to the 
hospital for transfusion. Three hundred cubic 
centimeters of citrated blood was given. 

On June 3, 1923, the patient was admitted to the 
hospital for splenectomy. Operation was advised by 
Dr. I. I. Lemann. 

Dr. Lemann’s physical examination, June 3, 1923, 
shows a fairly well nourished, though slightly anemic 
child. There are a few pale brownish spots over the 
extremities. Near the left hip there is a large, faded, 
pigmented area of the original lesion which was noted 
at the first transfusion The pupils are equal, and 
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react to light and accommodation. The teeth are 
good. The tonsil fosse are empty. The thorax is 
well formed and symmetrical. The lungs are normal. 
The heart is normal, apex impulse in fourth inter- 
space, within the nipple line. The abdomen is soft, 
flacid, with no tender areas. The spleen is not palp- 
able, the liver is not palpable. 

Blood examination shows: total white, 6,500; 
total red, 3,780,000; hemoglobin, 55 per cent; color 
index, 74. No malaria plasmodia found. No red 
cell changes. Coagulation time 4 minutes. Bleeding 
time 5 minutes. 

Differential count: small lymphocytes, 57; large 
lymphocytes, 13; neutrophiles, 25; eosinophiles, r. 

X-ray examination of chest was made on the 
morning of June 4, to determine if there was any 
evidence of an enlarged thymus. Our radiologists 
reported that they found no evidence of an enlarged 
thymus. 

March 8, 1923. Coagulation time 31% minutes. 
Blood count: total red cells, 3,760,000; total white 
cells, 7,500. Differential white cells: polynuclear 
leucocytes, 62; lymphocytes, 31; large mononuclear 
leucocytes, 5; eosinophiles, 2. 

April 15, 1923. Red count, 4,820,000; white count, 
6,000; differential polymorphonuclears, 46; large 
mononuclears, 5; eosinophiles, r. 

Platelet count by smear only. Platelets were only 
occasionally noted on the blood smear. The count 
was not made because we had some difficulty in 
obtaining Cresyl Blue. 

July 2, 1923, red count, 4,730,000; white count, 
8,700; platelet count, 400,000. 

July 25, 1923. Platelet count, 145,000; red blood 
count, 5,060,000; white blood count, 9,500; poly- 
nuclear leucocytes, 32; small mononuclear, 57; 
large mononuclear, 9; eosinophiles, 2. 

October 15, 1923. Platelet count, 200,000. 

Record of operation. Name: David Fichmann. 
Date of operation: June 6, 1923. Operator: Dr. 
Isidore Cohn. Assistants: Drs. Lacroix and Liles. 
Anesthetist: Dr. Cain. Anesthetic: nitrous oxide 
with oxygen. Pre-anesthetic hypodermic: Mor- 
phine 1/12 gr., atropine 1/300 gr. at 7:30 a. m. 

Anesthetic started, 8:10 a. m; discontinued, 8:52 
a.m. Operation started, 8:15 a. m., discontinued, 
8:52 a.m. Operation: Splenectomy. 

Diagnosis: purpura hemorrhagica. 

Postoperative diagnosis: purpura hemorrhagica. 

Operation. Bevan incision. Left. Rectus muscle 
retracted outward; vessels in the linea transverse 
ligated before they were cut. Practically no bleeding 
was observed. The spleen presented some adhesions 
to the diaphragm; it was larger than normal, red, 
firm in consistency; a small accessory spleen was 
noted on the posterior aspect near the hilum. The 
gastrosplenic omentum was then clamped on both 
sides and ligated in sections. After the spleen was 
brought up into the wound, the space from which it 
was removed was filled with a large gauze pack. 
The spleen was then turned “‘turtle” and we founda 
large pedicle. The pancreas was noted close to the 











602 


hilum of the spleen. Clamps and chromic gut liga- 
tures were used on the pedicle. The pedicle was then 
cut and the spleen removed. The stomach and 
intestines were then dropped back. The large pack 
was removed. There was no bleeding and apparently 
very little raw surface. The peritoneum was closed 
with tier sutures. 

Progress notes. Patient was returned from opera- 
ting room at 9 a. m. At 11:30 a. m. Respiration 
became very rapid, the child was pale, but not rest- 
less. Pulse rapid, marked fremitus and rales over the 
entire chest. Skin: hot, dry. Patient was given 
morphine 1.12, gr. hypodermically and quieted down. 
Pulse volume improved. 

June 4, 1923; 5 p. m. Numerous sonorous and 
sibilant rales throughout both lungs; and great 
bronchial fremitus corresponding to these. Patient 
is perfectly conscious and interested. He is willing 
and anxious to drink in spite of nausea; and is some- 
what pale. The surface is warm, and there is slight 
perspiration around the mouth. Respiration, while 
rapid, is quiet. ‘ 

10 p.m. At 7 p. m. patient talked at random at 
times. Temperature had risen to 103; pulse good 
volume, though fast. Less bronchial fremitus and 
few rales. Abdomen distended. The condition of 
the patient is about the same as noted at 7 p. m. 
The patient has not been nauseated since 7 p. m. 
Sleeping quietly. Rectal temperature still 103. 
Pulse 140, respiration 31. No urine voided since 
operation. 

12:30a.m. Abdomendistended. Voided 3 ounces. 
Glycerine enema given. Flatus expelled. Abdomen 
softer. Temperature lower. Patient resting. 

4:30 a. m. Abdomen still slightly distended. 
Flushed face, probably due to atropine. Pulse good 
volume, rapid. Mentally perfectly clear, not anxious 
Has not vomited. (Dr. Cohn.) 

6:15 a.m. Catheterized, 6 ounces obtained, sent 
to laboratory. Abdomen soft since flush and 
catheterization. Fecal matter and flatus obtained. 
Pulse, good volume. Temperature 101.8, pulse 152, 
respiration 34 at 4:30 a. m. Respiration regular, 
not deep. 

June 5, 1923. 8:30 a. m. Color good, quiet but 
alert when awake. Sleeping quietly. Few rales in 
left lung anteriorly. Dullness over left lung at base 
posteriorly. 

5 p. m. Quiet day, sleeping most of the time. 
Rational when awake. Morphine grains 1/12 at 
II a. m., 1/24 at 3 p. m. Color good, skin moist. 
Pulse the same as this morning. Respiration deep 
and rapid. Has voided no urine. No rales heard in 
front of chest. None posteriorly. Dullness at right 
base not great. Voided 8 ounces at 7 p. m. Ab- 
domen soft, good results have been obtained from 
flush. Has retained most of the fluids taken. 

June 6, 1923. Good night. Slept quietly except 
when disturbed. When awake he is quite clear and 
interested. Pulse good volume. Respiration deep, 
rapid. Color rosy, no evidence of fatigue. Much 


flatus and plenty of fizcal matter per flush. Urine 
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13 ounces during night. Hypodermoclysis goo 
cubic centimeters. Vomited several times, im- 
mediately after drinking, usually after taking medi- 
cine. Most of the fluids taken by mouth. Slight 
dullness, bronchial breathing, right lung posteriorly. 

June 7, 1923. 9 a. m. Has had a good night. 
Abdomen not distended. Pulse slower and of great 
volume. No rales in chest. Harsh breathing and 
prolonged expiration left lung posteriorly. No 
nausea. 

5:30 p. m. Voided 18 ounces since 7 a. m. No 
nausea nor vomiting, abdomen not distended. 
Flatus by flush. Pulse good volume, average rate 
go. Color good, expression normal. Interest in 
environment. 

June 8, 1923. Good night. Voided 20 ounces 
during night. Took 22 ounces during night. Bowels 
acted well with flush. R4les in right axillary line. 
Abdomen soft. General appearance improved. 
Purpuric spots fading. No new spots. Playful, 
reading. Dullness in right base, no rales. 5'p. m. 
Voided 22 ounces since 7 a. m. Abdomen soft, 
taking nourishment freely. 

June 9, 1923. Voided 14 ounces during night. 
Abdomen soft. Interested in stories, wants to be 
read to continuously. Acting as he does normally. 

June 11, 1923. Dullness right base with dimin- 
ished respiratory sounds has continued. No rales. 
Except for rapid respiration and the slight elevation 
of temperature he seems to be normal. 

X-ray report. Radiographic examination of the 
chest shows evidence of pneumonia of the right side, 
extending from the region of the scapula to the base. 
The diaphragm is raised about one-half inch. 

June 12, 1923. The physical signs in the right 
base have continued about the same. This morning 
the dullness is a little less and the respiratory sounds 
more easily heard when the patient lies on the right 
side. When the right side is uppermost the respira- 
tory sounds are still distant and vague. No rales. 
The child is perfectly well except for the rapid 
respiration which is above 30 per minute. No pur- 
puric spots have appeared since operation and all 
old ones have faded out. 

June 14, 1923. Wound dressed, sutures removed. 
wound healed by primary intention. Abdomen soft, 
no tender areas, no purpuric spots noted. Examina- 
tion of chest by Dr. Lemann. Remained in bed 
because of a hyperpncea. From the time of the 
operation to the present time we have noted an 
occasional brownish spot which was not progressive 
and not characterized by coming groups, and his 
general health has improved. Patient was sent to 
the Gulf coast for about 6 weeks where he was 
encouraged to stay out in the open with as few 
clothes as possible. The object of this was to obtain 
full benefit from the sunlight stimulation of the bone- 
marrow. He has gained in weight. 

October 19, 1923. No recurrences to date, appe- 
tite good. He has gained in weight. 

December 15, 1923. Gaining in weight steadily. 
No recurrences. 
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Laboratory findings: Spleen measures 12 by 6% by 
4 centimeters and weighs 100 grams. Dark red 
color, somewhat pulpy in consistency but having a 
leathery feeling. Cut surface somewhat resistant to 
the knife. Presents a granular appearance. Pulp 
comes off rather poorly. There are no other charac- 
teristic findings. 

There is also an accessory spleen adherent to the 
fascia and capsular tissue of the normal organ. It 
is spherical in shape, dark red in color, pulpy in con- 
sistency, and measures 11% centimeters in diameter. 
Not sectioned. Diagnosis: Lymph follicles promi- 
nent. Sinusoids more prominent than normal with 
some increase of connective tissue. Signed, John A. 
Lanford, M. D. 


I cannot conclude this paper without expressing my 
appreciation of the co-operation of Drs. Williamson and 
Liles during the time that the child was at the hospital. 
The nurses on duty in this case, Misses Maybry and Lind- 
sey, deserve special mention for their work. Miss Marshall, 
librarian of the Orleans Parish Medical Society, has been 
helpful in preparing bibliographies, and in obtaining the 
literature from the Surgeon General’s Office. I am in- 
debted to Doctors Loria, Lacroix, Lobenhoffer, Lemann, 
and Goorwich, and Miss Ambrose for translations. I am 
particularly indebted to Mr. Fichmann, the father of the 
child, for a very good translation of Kaznelson’s article; 
and to Dr. von Meysenburg for his kind co-operation in the 
platelet counting. 


BIBLIOGRAPHY 


BarTON. Ecchymotic skin reactions or acquired pseudo- 
hemophilia. Sicard’s Syndrome. New York M. J. & 
Med. Rec., 1912, xcvi, 885. 

Baucu, S. Three cases of purpura hemorrhagica in chronic 
tuberculosis. Arch. Int. Med., 1916, xvii, 444. 

BEHRING, E. von. Experimentelle Analyse und Theorie 
der anaphylaktischen und apotoxischen Vergiftung. 
Deutsche med. Wchnschr., 1914, xl, 1857. 

BENITEZ, L. El sindroma de Werlof. Arch. latino-am. de 
pediat., Buenos Aires, 1908, iv, 73-83. 

BENSUADE, R., and Rivet, L. Les formes chroniques du 
purpura hémorrhagique; poussées indéfinies et réveils a 
longs intervalles; rapports de certaines cas avec la 
tuberculose. Arch. gén. de méd., Par., 1905, i, 193; ibid., 
i, 272. 

BENSUADE, R., and Rivet, L. Purpura hémorrhagique 
et tuberculose. Presse méd., 1906, xiv, 460. 

Casstipy, H. C. Purpura hemorrhagica complicated by 
gangrene of the glans penis and lung abscess. Canadian 
M. Ass. J., 1922, xii, 334. 

Cor, J. W. Treatment of purpuric conditions and hemo- 
philia. J. Am. M. Ass., 1906, xlvii, 10g0. 

Coutts, J. A. Notes of two cases of purpura hemorrhagica 
treated with polyvalent antistreptococcic serum. West 
Lond. M. J., Lond., 1908, xiii, 286-289; also Med. Press, 
1909, n.s. Ixxxvii, 380. 

DrapERICK, W. H. Malaria as a cause of purpura hemor- 
rhagica. Bull. Soc. path. exot., Par., 1908, i, 478-480. 

Duke, W. W. Pathogenesis of purpura hemorrhagica with 
especial reference to the part played by blood platelets. 
Arch. Int. Med., 1912, x, 445. 

Idem. Causes of variation in the platelet count. J. Am. 
M. Ass., 1915, lxv, 1600. 

Idem. Variation in the platelet count. Arch. Int. Med., 

1913, Xi, 100. 


COHN AND LEMANN: SPLENECTOMY FOR PURPURA HAEMORRHAGICA | 603 


Ex.iot, E. A. Case of purpura hemorrhagica. Med. Press, 
Lond., 1920, N.S. Cix, 522. 

ELsNneR, H. L. Chronic purpura and its treatment with 
animal serum. Am. J. M. Sc., 1913, cxlv, 178. 

FALKENHEIM. Purpura hemorrhagica. Deutsche med. 
Wcehnschr., 1919, xlv, 895. 

Foa, P. Sulla producione delle piastrine sangue e sulla 
transformazione fibroadenoidea nella milza. Arch. per. 
le sc. med., 1915-16, Xxxix, 317. 

GotpsTeIN. Arch. Int. Med. 1921, XXVii, 102. 

Hess, A. F. Blood and the blood vessels in hemophilia and 
other hemorrhagic diseases. Arch. Int. Med., 1916, 
XVii, 203. 

JacossEN, H. P. Purpura hemorrhagica, caused by the 
streptococcus hemolyticus. Urol. & Cutan. Rev., 1921, 
XXV, 327. 

KowELs, F. C. Hemorrhagica purpura caused by scurvy, 
report of a fatal case. Am. Med., 1908, ns. iii, 
30-32. 

KYLE, J. J. Report of a case of purpura hemorrhagica with 
abscess of the deep cervical lymphatics. Laryngoscope, 
St. Louis, 1900) xix, 621. 

LEDINGHAM, J. C. G. ; and Bebson. E xperimental purpura. 
Lancet, 1915, i, 3IT. 

LEE, R. i., and Rospertson, O. H. Effect of antiplatelet 
serum on blood platelets and the experimental produc- 
tion of purpura hemorrhagica. J. Med. Research, 1916, 
N.S. XXViii, 323. 

LEE, R. L., and VINCENT, B. Study of the effect of ana- 
phylaxis, and leech extract on the coagulation of the 
blood. J. Med. Research, 1915, n.s. xxvii, 445. 

Levison, L. A. Case of purpura hemorrhagica. J. Am. M. 
Ass., 1906, xlvii, 936. 

LonocscopE, W. T. Cerebral and spinal manifestations of 
purpura hemorrhagica. Med. Clin. N. Am., Phil., r919- 
20, lii, 279-300. 

Minot, G. R. Diminished blood platelets and marrow 
insufficiency. Arch. Int. Med., 1917, xix, 1062. 

Idem. Pathologic hemorrhage. Med. Clin. N. Am., 1918, 
i, 1103. 

Morratt, C. F. Seven cases of purpura hemorrhagica 
cured by direct transfusion. Canadian M. Ass., Toronto, 
1920, X, 452. 

Movuzon, J. Recent work on purpura _ hemorrhagica. 
Presse méd., 1921, xxix, 726. 

PitTaLuGA, G. Four cases of hemorrhagic purpura. Arch. 
de Cardiol. hematol., 1921, ii, 81. 

SIEBEN, H. The treatment of hemorrhagic purpura with 
calcium. Med. Klin., 1921, XVii, 105. 

STANSFIELD, O. H. Case of secondary purpura hemor- 
rhagica with remarkable blood changes. Boston M. & 
S. J., 1922, clxxxvii, 734. 

Wricut. J. Morphol., 1910, xxi, 263. 


BLOOD-PLATELETS 

DuKE, W. W. Pathogenesis of purpura hemorrhagica with 
especial reference to the part played by the blood plate- 
lets. Arch. Int. Med., 1912, x, 445. 

Fasper, A. The tongue as the mirror of the stomach 
especially in achylia and pernicious anemia. Ugesk. f 
Leger, 1917, Ixxix, 409. Abstracted, J. Am. M. Ass., 
1917, xviii, 1590. 

FRANK, E. Die essentielle Thrombopenie. Berl. klin. 
Wchnschr., 1915, lii, 454, 490, and 961. 

Hess, A. F. The blood and the blood vessels in hemophilia 
and other hemorrhagic diseases. Arch. Int. Med., 1916, 
xvii, 203. 

HowE Lt, W. H. The condition of the blood in hemophilia, 
athrombosis, and purpura. Arch. Int. Med., 1914, xiii, 
76. 











604 


Houritz, S. H. Etiology and treatment of hemorrhagic 
diseases. Am. J. Med. Sc., 1917, cliv, 689. 

Lez, R.I., and Minot, G.R. The significance of the blood 
platelets. Cleveland M. J., 1917, xvi, 65. 
Ler, R.I., and Wuite, P. D. Clinical study of the coagu- 
lation time of blood. Am. J. M. Sc., 1913, cxlv, 495. 
Minot, G. R., Denny, G. P., and Davis, D. Prothrombin 
and antithrombin factors in the coagulation of blood. 
Arch. Int. Med., 1916, xvii, ror. 

Minot, G. R., and Lege, R. I. The blood platelets in 
hemophilia. Arch. Int. Med., 1916, xviii, 474. 

Pratt, J.H. Purpura and hemophilia. Modern Medicine. 
Osler & McCrae, 2d ed., 1915, vol. iv, chapter 17. 

Wricnt, J. H., and Krynicutt, R. New method of count- 
ing blood platelets for clinical purposes. J. Am. M. Ass., 
1911, lvi, 1457. 


CASE REPORTS: SPLENECTOMIES IN PURPURA 


GirFIn, March 1923. Med. Clinic N. Am., 1923, July. 


Britt and RoseNTHAL. Am. J. Med. Sc., 1923, October. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


FRANK, E. Berl. klin. Wchnschr., May 1915, 454. Ibid. 
September 13, October 11, 1915, 961-1062. Ibid., May 
22, 1916, 555. Ibid., June 11, 1917, 573. 

E. GLANZEMAN. Jahrb. f. Kinderh., 1918, 1 and 113. 

P. Kaznetson. Wien. klin. Wchnschr., 1916, Nov. 16, 


1451. 

Ibid. Ztschr. f. klin. Med., r919, 133 and 155. 

Ibid. Deutsch. Arch. f. klin. Med., 1919, 110. 

M. KetsMaAn. Med. Klin., 1921, January 16, 72. 

C. Minkowski. Med. Klin., 1919, December 7 and 14 
1243 and 1279. 

KRuMBHARR. Am. J. Med. Sc., 1923, September. 

Moyninan. Brit. J. Surg., 1921. 

STERNBERG, F. Purpura. Wien. Arch. f. inn. Med., 1922, 
January 20, 433. 

Cort. Ztschr. f. klin. Med., 1922, xciv, 356. 

Grocert. Zentralbl. f. Gynaek., 1921, xlvi, 1569. 

RosENow. Deutsche med. Wchnschr., 1918, xliv, 870 

Date, H. H. Bull. Johns Hopkins Hosp., 1920, xxxi. 

CaRRINGTON and Lee. Ann. Surg., Ixxviii. 














SNYDER: BACILLUS AEROGENES CAPSULATUS ABSCESS OF THE LIVER 605 


ABSCESS OF THE LIVER DUE TO BACILLUS AEROGENES 
CAPSULATUS 


By CRAYTON C. SNYDER, M.D., F.A.C.S., PASADENA, CALIFORNIA 


sulatus was isolated and described by 
Welch in 1892, medical literature has 
contained a constantly increasing number of 
reports concerning the lesions produced by 
this organism. Yet in all this mass of ma- 
terial there are few accounts of liver abscess 
in which this bacillus had been indubitably 
established as the causal organism. The 
paucity of data concerning this particular 
expression of pathological activity on the 
part of this bacillus is the more surprising, 
because it was very early established that 
“the liver is the organ most frequently the 
seat of early and abundant development of 
gas,”’ in cases of general emphysema. Welch 
regards the intestine as “‘by far the common- 
est source of the gas bacilli found together 
with gas bubbles in the blood and organs at 
autopsies. Especially demonstrative of in- 
vasion of gas bacilli from the intestine, usually 
postmortem, is the occurrence of gas bubbles 
limited to the neighborhood of the intestine, 
as in the intestinal wall, within the portal or 
mesenteric veins, or lymphatics, in the sub- 
peritoneal tissues, mesentery, and omenta, 
around the pancreas, in the mesenteric gland, 
and especially in the loose tissue near the 
gall bladder and in the porta of the liver, 
without gas in more remote situations.” 
The development of gas in the liver is so 
striking a phenomenon in most autopsies 
where the gas bacillus and free gas are found 
in the blood and organs that P. Ernst used 
the term Schaumleber (foamy liver) for the 
title of his article on the gas bacillus, pub- 
lished the year following that of Welch and 
Nuttall in which these authors had directed 
attention to the subject of “foamy organs.”’ 
In cases of foamy liver, Welch found gas in 
the bile ducts and gall bladder, but it was his 
experience that when the gas bacilli reached 
the liver through the blood vessels, the 
appearance of the gas in those situations was 
of late occurrence and encountered chiefly 


Der since the bacillus aerogenes cap- 


in advanced cases. In contrast to these 
cases are the observations of gas in the biliary 
passages, associated sometimes with definite 
lesions of the bile duct and liver, where the 
evidence was that the gas bacilli entered 
from the intestine directly into these passages. 

In the case which I am about to report, as 
well as in most of those which I have been 
able to collect from the literature, the liver 
abscess was associated with cholecystitis and 
other gall-bladder pathology, which confirm 
the original observations made by Welch a 
quarter century ago. 

The earliest record I have been able to 
locate of liver abscess due to the presence of 
gas bacillus is that reported by Nicholls from 
Adami’s clinic at the Royal Victoria Hos- 
pital, Montreal. On February 15, 1896, cho- 
lecystotomy and removal of gall stones was 
done upon a woman of 55, and the fistula 
gradually closing, cholecystenterostomy and 
the insertion of a Murphy button took place 
4 months later. Death occurred 4 days after 
the second intervention. At autopsy it was 
reported that “multiple miliary abscesses 
chiefly confined to the lower half of the right 
lobe”’ were found in the liver. ‘‘On pressure, 
the blood exuded contains gas, and coverslip 
preparation demonstrated a bacillus re- 
sembling bacillus aerogenes capsulatus . 
Cultures from all the viscera gave the bacillus 
aerogenes capsulatus.” The reporter remarks: 
“In this case the infection was apparently 
from the intestine into the gall bladder, and 
then into the liver and other viscera,” and 
that it “was, no doubt, a postmortem event.” 
In my opinion it is an antemortem event. 

The second case was also reported on this 
continent, being presented before the New 
York Pathological Society in January, 1898, 
by John H. Larkin. No definite diagnosis 
had been made during life, but at autopsy 
the gall bladder was moderately distended 
with thin yellow bile and contained about a 
dozen small gall stones; and three more small 
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stones were lodged in the papilla, at the open- 
ing of the common bile duct. “The liver 
was slightly enlarged, and in its tissues were 
a number of small, circumscribed, necrotic 
areas, containing what looked like pus.’”’ On 
microscopic examination, many areas of fo- 
cal necrosis were seen scattered in the liver 
parenchyma. In some sections there were 
irregularly shaped “‘air-holes’’ with “flattened 
necrotic and non-nucleated cells, making up 
their border. The constant presence of bac- 
teria at their periphery and of swarming 
masses of bacterial emboli in the capillaries 
and central veins must not be lost sight of. 
In other sections, the principal lesion is 
abscess formation, both of the miliary and 
large variety . In all the tissues 
examined, a bacillus was found which stained 
quite readily with Gram’s, Weigert’s and 
Loeffler’s method. The bacilli were in clumps 
and clusters in the capillaries and blood 
vessels, and the centers of necrotic foci.” 

The bacillus aerogenes capsulatus was iso- 
lated in pure culture; also another, morpho- 
logically similar to bacillus coli communis. 

A case of carcinoma of the common bile 
duct complicated by multiple abscesses of the 
liver, from which bacillus aerogenes capsulatus 
was isolated, was reported by Pratt and Ful- 
ton in 1900. A diagnosis of obstruction of the 
common duct had been made upon a man of 
63 years. At operation, the gall bladder was 
found considerably distended with bile and 
surrounded by adhesions, but the obstruc- 
tion was not located. Four days after opera- 
tion, vomiting set in attended by epigastric 
pain which continued until death, which 
took place on the seventh day. Autopsy 
revealed carcinoma of the common bile duct 
with involvement of adjacent tissues, and 
multiple abscesses of the liver. Scattered 
over the surface of this organ were numerous 
small, whitish areas, the largest measuring 
3 by 4 millimeters, which when cut exuded a 
grayish-white, purulent material, a smear 
from which showed many pus cells and 
numerous large bacilli, with rounded ends, 
staining by Gram’s method. On section 
these areas are seen in considerable numbers 
throughout the liver. The walls of the ab- 


scesses were fairly well defined, and had a 
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greenish, translucent appearance. Micro- 
scopically, the walls proved to be composed 
of connective tissue, containing a few liver 
cells, and infiltrated with leucocytes and 
many eosinophiles. A beginning of abscess 
formation was demonstrable at the bile ducts. 
and it seemed probable that the infection had 
entered by way of the bile passages. No bac- 
teria were found other than those morpho- 
logically and in staining reaction like the 
gas bacillus. These bacteria were located in 
the bile ducts as well as in the abscesses. 

In the year 1907, two French scientists 
experimentally produced abscess of the liver 
and cholecystitis in rabbits by the intra- 
venous injection of bacillus aerogenes cap- 
sulatus in pure culture. In their first experi- 
ment, one out of three rabbits inoculated 
developed numerous small hepatic abscesses, 
the contents of which on culture yielded a 
pure strain of the inoculated organism. In 
their second experiment autopsy upon the 
single animal inoculated showed the liver, 
the transverse colon, and the right kidney 
surrounded by a whitish membrane, tough 
and thick but easily detached from the 
organs. Tue origin of this peritonitis appeared 
to be an abscess in the right lobe of the liver, 
surrounded by several other (smaller) ab- 
scesses. These foci contained a purulent 
liquid which yielded a pure culture of bacillus 
aerogenes capsulatus (designated by the 
Frenchmen as perfringens.) It was notice- 
able that there was no gas production. 

These experiments demonstrated that ana- 
erobic bacteria may be carried by the blood 
stream so as to produce not only hepatic 
abscess, but cholecystitis as well; the abscess 
thus produced having the character peculiar 
to lesions due to anaerobic bacteria. 

Several clinical cases were very shortly 
thereafter published in France. Le Dentu 
reported to the French Academy of Medicine 
a case which he had operated on in 1907, and 
recalled another which he had seen _ pre- 
viously, but of which he gave no details. The 
reported case was that of an officer of colo- 
nial troops, 39 years old, who suffered from 
malaria in 1905, and the next year presented 
symptoms of hepatic abscess. Coming under 
the care of Couteaud, this physician made 
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several exploratory punctures with negative 
results. Finally, low down in the eleventh 
intercostal space, the trocar seemed to pene- 
trate a cavity, and the insertion of a bistoury 
produced a few drops of pus. Enlargement of 
the incision resulted in the evacuation of per- 
haps 600 cubic centimeters of thick, white 
pus mixed with gas. The edges of the enlarged 
wound were approximated with catgut and 
two large drains inserted. Complete recovery 
followed within a month. 

Couteaud thought the gaseous content of 
the abscess was due to the passage of air 
through a hepatobronchial fistula, but the 
reporter of the case believed that it could 
have been produced only by the presence of 
anaerobic bacteria. He says that staphy- 
lococci and other bacteria were recognized in 
the pus, but no specific mention is made of 
bacillus aerogenes capsulatus or perfringens. 

In our own country in 1914, A. H. Baugher 
in a paper concerning the recovery of bacillus 
aerogenes capsulatus from blood cultures, 
related the case of a man of 51, who following 
an attack of cramp-like pains in the gall- 
bladder region was under hospital observa- 
tion for a week. During the observation 
period, a blood culture was made which 
yielded bacillus aerogenes capsulatus and 
bacillus mucosus capsulatus. Operation 5 
days thereafter revealed a ruptured gall 
bladder, a large abscess beneath the liver 
containing thick, yellowish, bile-stained pus 
and two pea-sized gall stones. The pus had a 
very foul odor and smears revealed the same 
organisms as were found in the blood, and in 
addition a small Gram-negative bacillus, a 
fusiform bacillus and cocci. 

The patient recovered. To prove the 
identity of the bacillus, rabbits were injected 
in the ear vein with 3 cubic centimeters of 
the blood culture medium, and killed in a few 
hours. The autopsy findings were typical of 
those due to bacillus aerogenes capsulatus 
after 18 hours’ incubation. Smears from the 
various organs and heart’s blood demonstrated 
that the bacillus was encapsulated, as did 
also the smears from the original pus. 

Four cases of hepatic abscess in which 
bacillus aerogenes capsulatus was present 
have been reported from Germany. To one 
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of these accounts, that of Lenk, published in 
1917, I have been unable to gain access. The 
abscess is mentioned by Massari as following 
a shell wound, and appears to have been fatal. 

The cases of gas-containing liver abscess 
were diagnosed clinically and roentgenologi- 
cally by P. Schenk, only one of which is 
reported in detail. The patient, 37 years old, 
suffered a sudden onset of diarrhoea and 
visual disturbance, followed by severe chills, 
apparently as the result of eating spoiled 
meat. Pleural effusion appeared and explora- 
tory puncture at the eighth intercostal space 
produced a chocolate-colored, foul-smelling 
pus containing liver cells which showed fatty 
degeneration. Roentgenologic examination of 
the liver revealed fluid and light areas about 
the size of an apple. At operation, a large 
hepatic abscess filled with gas bubbles was 
found. The patient succumbed and at 
necropsy other abscesses were discovered in 
the brain and lungs. The mode of entrance of 
the gas-forming bacilli was not determined. 

Massari later in the same year reported 
another case, prefacing his account with the 
statement that but six such cases were to be 
found in literature. A careful examination of 
his references proves that three of them refer 
to the same case: that of Couteaud reported 
by Le Dentu, and another, that of Dévé and 
Griesinger, concerns hydatid cyst of the liver in 
which there was gas-formation. He ignores 
entirely all English and American work on 
the subject. 

Massari’s patient was a laborer, age 52, 
whose right arm was mutilated by machinery. 
When the arm was amputated 54 hours after 
the accident, it was affected with gaseous 
gangrene but without typical gas phlegmon 
formation. On the sixteenth and seventeenth 
postoperative days, symptoms of the forma- 
tion of a gas-containing abscess were in evi- 
dence, probably hepatic rather than sub- 
phrenic. Operation disclosed a large liver 
abscess from which a liter of gas-containing 
fluid was evacuated. The surgical wound 
was closed with drainage, and healing was 
accomplished in 12 days. The portion of 
liver affected was found to have been injured 
in the accident, so the gas-producing anaerobe 
probably gained access through this trauma. 
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My own case clinically somewhat resem- 
bles those first reported, but as the final out- 
come was more fortunate, it may be more 
justly compared with that of Baugher. 


The patient, a retired physician of 68, had pre- 
viously enjoyed excellent health, except for what 
he termed digestive “upsets.” Two years ago in 
June, 1920, he suffered a sudden attack of gall-stone 
colic, which lasted about 4 hours, the pain being 
relieved spontaneously before he received medical 
attention. For several weeks subsequent to this 
attack the skin was slightly icteric and the digestive 
functions disordered; there was vertigo and occa- 
sionally nausea and vomiting. I first saw the patient 
in June, 1922, at which time another attack began 
and was associated with chills, fever, and pain in the 
lower extremities. 

About 8:30 a.m., there was a severe chill, lasting 
nearly an hour, accompanied by acute cramping 
pain in the hips and legs, and followed by fever and 
sweating. The afternoon of the same day there was 
a second chill, followed by a temperature rise to 
104 degrees F. The next day at 2 and 4 p.m., there 
were further chills with pyrexia, but the following 
morning the temperature was normal. Two more 
chills occurred that day at 1 and*s p.m., with sub- 
sequent fever and profuse perspiration. 

The patient was decidedly obese, weighing 240 
pounds. Physical examination showed a tempera- 
ture of 104 degrees: respiration 26, somewhat 
labored; pulse 110, regular but weak in character; 
and blood pressure, systolic 150, diastolic 95. There 
were several decayed and suspicious looking teeth, 
but throat was negative. Examination of the chest 
revealed myocarditis. The abdomen was dis- 
tended and tense, with marked tenderness and 
rigidity below the right costal margin, but no masses 
could be palpated. 

The urine contained a trace of albumin, numerous 
hyaline casts, many pus cells, indican, and bile. 
The blood count gave red cells and platelets nor- 
mal; white cells 10,500; polymorphonuclears 84.0; 
lymphocytes 15.0; and mononuclears and transi- 
tionals 1.0. 

A diagnosis of acute cholecystitis with chole- 
lithiasis was made and operation undertaken on 
June 14, 1922, under gas-oxygen anesthesia. 

The abdomen was opened by the usual incision 
for gall-bladder exploration; revealing free pus issu- 
ing from a perforation in the gall bladder 1 inch 
from the fundus, and an abscess the size of a hen’s 
egg at the junction of the cystic and common duct. 
A quantity of pus and several stones were found in 
the gall bladder to which the great omentum was 
adherent. Upon the under surface of the right lobe 
of the liver near the anterior margin, was a mass as 
large as an ordinary-sized lemon. A rubber tube 
was inserted and fixed in the gall bladder; a Pen- 
rose drain was inserted into the abscess at the junc- 
tion of the cystic and common duct; an aspirating 
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needle inserted into the liver abscess and a quantity 
of pus removed for bacteriological examination. 

The specimen was given for examination to Dr. 
Moody, pathologist at the Pasadena Hospital. He 
later reported that a pure culture of bacillus aero 
genes capsulatus was present, while cultures made 
from the gall bladder and the cystic and common 
duct abscess revealed the presence of a mixed infe: 
tion. An incision was made into the liver abscess 
and a rubber tube introduced and sutured in posi- 
tion. The abdominal wall was closed in the usual 
manner. 

The patient was given 1000 cubic centimeters oi 
salt solution subcutaneously, and a gastric lavage 
done while he was on the table. 

Postoperative treatment. The patient did not 
vomit following the operation. One thousand 
cubic centimeters of salt solution was given sub 
cutaneously daily, for 7 days, also an equal amount 
of salt solution by proctoclysis. Digalen minims 15 
per hypo was given every 6 hours for the first 4 days 
for the patient’s myocardial condition. The wound 
discharged a large quantity of foul smelling pus for 
10 days. The liver abscess was irrigated through 
the drainage tube twice daily with Dakin’s solu- 
tion. 

One noticeable feature was the very extensive 
sloughing of fascia. On one occasion a piece of 
fascia 14 inches in length and % inch wide was re- 
moved intact. 

The Penrose drain was removed on the fifth day, 
the tube from the gall bladder on the tenth day, 
while the tube in the liver abscess was not removed 
until the seventeenth day. 

Another noticeable feature in connection with 
the wound was extensive sloughing of muscle and 
fatty tissue. During this period of repair it looked 
as if a ventral hernia would surely result. However, 
after several weeks the wound closed solidly with 
out herniation. 

A smear made from the wound on October 20, 
1922, revealed the presence of staphylococci and 
pyogenic organisms, but no bacillus aerogenes cap 
sulatus. A Wassermann test made 6 days there- 
after was negative. The patient is at present 
enjoying good health, considering his 69 years. 

Patient’s health was good following recovery from 
operation until November, 1923, at which time 
symptoms of malignancy appeared and continued 
until death, January 22, 1924, 19 months after 
operation. 

Autopsy findings. Dr. T. B. Cook, age, 70 years 
Death occurred, January 22, 1924. Autopsy held, 
5:30 p.m., January 22, 1924 at Turner and Stevens 
Attending physician, Dr. C. C. Snyder. Clinica! 
diagnosis: carcinoma of liver. 

Anatomical diagnosis. Primary carcinoma of the 
gall bladder with secondary growths in the liver, the 
peritoneum, retroperitoneal lymph nodes, and in 
vasion of the hepatic flexure of the colon; emaciation; 
petechial hemorrhages disseminated throughout the 
skin and the anterior surface of the arms and the 
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trunk; cedema of both lower extremities; healed 
operative incised scar in the right upper quadrant 
of the abdomen; chronic diffuse nephritis; icterus. 

Histological examination of tumor masses. The 
tumor growth consists of low columnar and epithelial 
cells arranged in columns and masses and in some 
places, papillary, containing many atypical mitoses, 
possessing the characteristics of a rapidly growing 
tumor. ‘There are many areas in sections of the 
tumor masses of the liver which contain a consider- 
able amount of necrosis. 

Diagnosis. Adenocarcinoma. 


CONCLUSIONS 


1. Infection, apparently, is due to in- 
vasion from the intestinal tract where gall- 
bladder tissue is already lowered in resistance 
from previous infections. 

2. Acuteness of symptoms and rapid de- 
velopment of pathology follow invasion of 
bacillus aerogenes capsulatus. 

3. Extensive sloughing of fascia and other 
soft tissues is found. 

4. Occasionally patients suffering from 
this type of infection recover. 

I am indebted to my associates, Dr. A. T. Newcomb and 


Dr. M. G. Varian, for their able assistance in the manage- 
ment of this case. 


wn 
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MULTIPLE POLYPOSIS OF THE GASTRO-INTESTINAL TRACT! 
By JOHN E. STRUTHERS, M.D., F.A.C.S., RocHEesterR, MINNESOTA 


Fellow in Surgery 


ULTIPLE polyposis of the gastro- 
M intestinal tract is not as uncom- 

- mon as was formerly believed, and 
recently the number of correctly diagnosed 
cases has been augmented by means of the 
roentgen ray. Patients who are not willing to 
submit to operation for an indefinite condition 
will submit to a roentgen-ray examination, 
and cases of multiple polyposis of the intes- 
tinal tract are now correctly diagnosed before 
operation or death. Twenty-four cases have 
been observed at the Mayo Clinic since Feb- 
ruary, 1920, 20 of which are reported here. 


REVIEW OF LITERATURE 

The earliest case reported in literature 
was probably that of Menzel in 1721 which 
was quoted by Hewitt and Howard. A review 
of 71 cases from the literature was given in my 
previous paper; further search has brought to 
light 13 additional cases. Warwick reported 2 
cases, both discovered at necropsy. Each of 
the following report 1 case: Wegele, Mills, 
McPhedran, Cope, Rosenberger, Carnot, Frie- 
del and Froussard, Mueller, Lockhart-Mum- 
mery, Bland-Sutton, Myer, and Hanssen. 
The case of Cope and the one of Warwick had 
multiple polypi in the small intestines. Eight 
of the 13 cases occurred in males and 5 in fe- 
males. The average age of the males was 32 
years and of the females 40. The oldest and 
youngest patients were both males, aged 60 
and 16 years respectively. In three instances 
positive diagnosis was made by means of the 
roentgen ray. In two instances, patients 
passed polypi during the course of gastric 
lavage. One of these patients also passed a 
polyp by bowel following a hemorrhage (25, 
36). 

The case reported by Cope was interesting: 
(1) because the polypi occurred in the middle 
portion of the small intestines. Papillomata 
in this location are very rare; King, in report- 
ing 119 cases of benign tumors of the small and 
large intestines, does not report one case of 
papilloma. And (2) because intussusception of 


the middle portion of the small intestine is ex- 
ceedingly rare. Nevertheless, intussusception 
occurred in this case three times. Cope was 
misled in this case, believing the papilloma to 
be inspissated bowel contents, and in the first 
instance after reducing the intussusception, 
the wound was closed. In two succeeding 
operations the true nature of the tumors was 
discovered, and the papillomata were re- 
moved. Five operations were performed in 
this case, and the seriousness of the presence 
of tumors of the small intestines is indicated 
by the repeated obstruction due to intus- 
susception. 

From the roentgenological, operative, and 
necropsy findings in the cases reported in the 
literature, it was learned that the various por- 
tions of the gastro-intestinal tract were in- 
volved as follows: 
ee pile neers 
Czcum to the rectum ........ 
Rectum and sigmoid......... 
Hepatic flexure and small intestines............. I 
NS S620 is nes ra ihe tine ras a ES I 


Transverse colon, splenic flexure, and descending 
WINS site sn ne viataxe ; 


In one case there was an ulcerating mass at 
the rectosigmoid juncture, above and below 
which were multiple polypi, but especially 
above. Metastatic carcinoma was present in 
the liver, spleen, kidney, and abdominal 
lymph nodes. Eight of these cases were desig- 
nated polypi; two papilloma; one adenom- 
atous polypus, and one adenocarcinoma. 
However, in only 3 of the 8 cases diagnosed 
polypi was a microscopic examination made, 
and hence their true type is not known. The 
predominating symptoms were gastric in 4 
cases; diarrhoea with pus and blood in 5; 
bleeding associated with prolapse in 1 case; 
repeated attacks of obstruction in 1; dull 
abdominal pain with localization in the right 
side of the abdomen in 1, and in 1 case no 
symptoms were given. Nine of the patients 
were treated surgically. In certain instances 
palliative operations were performed to re- 


1 Abridgement of thesis submitted to the Faculty of the Graduate School of the University of Minnesota in partial fulfillment of requirements for 
the degree of Master of Science in Surgery, May, 1923. 
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lieve the symptoms, but not to eradicate the 
disease. Two patients were treated medically, 
and one refused treatment. Six of the patients 
operated on were reported to be living, but 
none longer than 2 years after operation. The 
most favorable prognosis seems to be in the 
cases in which radical surgical measures were 
undertaken to eliminate the disease (23). One 
of the patients treated medically is reported to 
be cured, although tits of polypi are still 
present. 

One of the patients in whom multiple poly- 
posis was found at necropsy had had chronic 
diarrhoea followed by rectal hemorrhage. In 
Hanssen’s patient polyposis was also dis- 
covered at necropsy. She had had bloody 
diarrhoea for 1 year with slight gnawing pains 
in the region of the transverse colon. The 
hemoglobin was to per cent, the erythrocytes 
numbered 1,500,000, and the leucocytes 6,900. 
Two stool tests were negative. 


TWENTY CASES OBSERVED AT THE MAYO 
CLINIC BETWEEN FEBRUARY I, 1920, AND 
JANUARY I, 1923 


Age and sex. Four patients were between 
17 and 30 years of age; 1 was aged 63; 8 were 
between 41 and 50; 2 were between 51 and 60; 
3 between 61 and 68, and 2 between 69 and 
75 years. Ten of the patients were men and 
ten were women. 

Duration of symptoms. Seven patients had 
had symptoms lasting less than 1 year; 6, 
from 1 to 2 years; 1, 3 years; 4, from 5 to 6 
years; I, 7 years, and 1, 9 years. The shortest 
duration was 4 weeks; the longest, 9 years. 

Type of onset. Three patients had had mild 
diarrhoea followed by pus and blood; 2 had 
general abdominal distress; of these 1 had 
nausea and vomiting; 3 had diarrhoea of sud- 
den onset, with pus and blood, 1 with con- 
stipation and diarrhoea alternating; 4 were 
constipated, 1 with marked bleeding following 
the use of a laxative; 1 bled from the rectum; 
2 had marked abdominal colics with sudden 
diarrhoea; 3 had rectal pain with diarrhea, 1 
with bleeding alternating with diarrhoea; and 
2 had mild symptomless diarrhoea. 

l'welve of the 20 patients had had diarrhoea 
early; 7 had been constipated; 2 of these had 
ha! intermittent diarrhoea, each succeeding 


attack of diarrhoea being more severe and of 
longer duration than the preceding one; 2 of 
these had periods of diarrhoea later. The pa- 
tient with gastric polyposis had had increasing 
constipation for 2 weeks. 

Seventeen of the 20 patients had had rectal 
symptoms early. One was unable to control 
the bowels; one had marked hemorrhage from 
the rectum; the amount of bleeding in the 
other patients was variable. 

Two of the patients came to the Clinic be- 
cause their home physician had found a mass 
in the abdomen. One of these had consulted 
his physician because of chronic diarrhoea, and 
the other because of constipation growing 
progressively worse. Only 1 patient came to 
the Clinic because of pain; this was the pa- 
tient with gastric polyposis. However, the 
whole lower abdomen of 3 patients was pain- 
ful and tender to pressure. Five patients had 
pain in the left lower quadrant, and 1 in the 
right lower quadrant; diarrhoea and constipa- 
tion, if most marked, aggravated the pain. 
One patient with constipation was also unable 
to void, and had severe pain over the bladder. 
As the constipation increased, the bladder 
pain also became worse. At operation, a per- 
forating carcinoma of the upper rectum, firm- 
ly fixed to the pelvic wall and pressing on the 
ureter was found, which probably accounted 
for the pain in the bladder. Two of the pa- 
tients with pain in the lower abdomen had had 
nausea and vomiting with their early spells of 
diarrheea. 

Complaint on admission to Clinic. Ten of 
the 20 patients complained of diarrhoea with 
pus and blood, 1 of them, of gas from the penis; 
3, of rectal pain and marked constipation; 1, 
of hemorrhoids; 1, of constipation and the 
passage of blood; 2, of a mass in the abdomen, 
1 with diarrhoea, and 1 with constipation; 1, 
of bleeding from the rectum; 1, of epigastric 
pain; and 1 of inability to void and bleeding 
from the rectum. 

Loss of weight. The loss of weight varied 
markedly with the severity of the disease, 
ranging from 15 to 60 pounds. One patient 
with a mild constant diarrhoea gained weight, 
although less than 10 pounds. 

Blood. The duration of the disease and the 
degree of bleeding have a marked effect on 
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TABLE I.—DATA CONCERNING FOURTEEN CASES OF MULTIPLE POLYPOSIS OF THE 
INTESTINAL TRACT TREATED SURGICALLY 
PATIENTS LivING 
| A 
| 1e . ss 
- | “ee , ; : | Data from inquiries 
Case and Diagnosis Operation Pre 
3-23 
Sex 
1 (A404365) M Mass in pelvis, tuberculosis 9-23-22, exploration, ileocolostomy No gas by urethra, no diarrhoea, tympani 
| 33 tes, dysuria or fever. Weighs more than 
} ever before. Feels fine. 
2 (A378405) M Diffuse rectal polyposis 12-8-21, colostomy and appendectomy | Never felt better, gained 20 pounds. At 
50 12-19-21, posterior resection of entire rec times slight discharge from and sorenes 
_tum, anal canal, and ro cm. of sigmoid of posterior incision. 
(A400776) F | Gastric polyposis 8-17-22, exploration | Improved on roentgen-ray treatments un 
50 til middle of November. Since then pain 
and not retaining food well. 
4 (A409386) F Chronic ulcerative colitis with) 11-6-22, modified Brown operation | Gained 30 pounds, feels fine. 
27 multiple polyposis of colon 
5 (A3Qq0094) M Carcinoma of the sigmoid 4-29-22, left rectus colostomy. 5-17-22, Weight 185. Most ever weighed. Feels 
62 Polyposis below growth resection 20 cm. sigmoid, 7.5cm.rectum;| fine. 
end-to-end anastomosis between sigmoid} 
and rectum, 6-23-22, closure of colostomy} 
6 (A406078) F Multiple polyposis rectum I1-9-22, resection anal canal and 5 cm.| Generally improved. _ Constipation not 
50 rectum (Quenu-Tuttle type) | diminished. Rectal discharge less. 
auseiaiinnmceiit = | 
7 (A8g071) F Carcinoma of rectum. Hyperten-| 5-5-12, left rectum colostomy | Gaining generally in weight and strength 
67 sion. Dilated aorta. Multiple| 5-19-22, posterior excision anus and entire} At times discharge from posterior incision 
polyposis rectum rectum 
8 (A377305) F | Cervical polyp. Cervical erosion, 24-21 and 12- specimen from cer | “Gaining in strength and weight, never 
42 60 per cent malignancy es Removal a Pe by torsion felt better in my life.’ 
8-15-22, specimen from cervix, squamous 
cell epithelioma, Grade 4 | 
MORTALITIES 
Age ; F . . 
Case and Diagnosis Operation Date Necropsy findings 
sex 
9 (A348119) F Rectal | polyposis 2-15-21, left rectus colostomy 2-26-21 Bilateral lower lobe coalescing bron 
44 cho-pneumonia. Marked bilateral 
pulmonary oedema. Myocardial de 
generation. Moderate cloudy swel 
ling of kidneys. Recent colostomy 
10 (A342165) M Diverticulitis of sigmoid. 12-15-20, resection entire sigmoid.| 12-20-20 Myocardial degeneration. Serofibrin- 
72 Carcinoma 80 per cent Tube colostomy ous peritonitis. Right lower lobe 
} broncho-pneumonia. Pulmonary con 
| gestion and oedema. Cloudy swelling 
kidneys. 
11 (A313032) F Chronic ulcerative colitis 4-19-20, resection 7.5 cm. ileum, cz- 
28 cum with appendix, ascending colon, 
all transverse colon, splenic flexure 
brought out through separate inci 
sion left side; ileum through lower 
and right rectus incision 
Chronic ulcerative colitis 4-13-21 resection descending colon, 4-18-21 Autopsy refused. 
upper 7.5 cm. sigmoid, removed old 
colostomy scar; end-to-end anasto- 
mosis between terminal ileum and 
sigmoid 
12 (A273269) M Pyloric lesion with obstruc- 6-17-19, posterior gastro-enterostomy. 
48 tion 3 retention Appendectomy. emoval several 
; specimens for diagnosis = ; " 
Gastrojejunal ulcer 2 reten- 9-13-20, partial gastrectomy and| 10-13-21 Home physician wrote patient dic:! of 
tion duodenectomy. Antecolic end-to- obstruction due to carcinoma. 
side anastomosis 
13 (A407497) F Chronic ulcerative colitis 10-12-22, modified Brown operation as} 10-14-22 Autopsy refused. Patient emaciat« | 3. 
27 with multiple polyposis rec- emergency Died from exhaustion. 
tum 
14 (A395313) ) Carcinoma rectosigmoid with 6-26-22, explorative operation. Heavy| 7-22-22 Home physician. General car 0 
5! multiple polyps below doses radium. Home 7-14-22 matosis with exhaustion. 
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£ POLYPOSIS OF THE GASTRO- 
TRACT IN WHICH OPERATION WAS NOT PERFORMED 
















































































| 
S | Condition | } | | | Last 
cw od | — Age Diagnosis | _—- Rectal | Abdominal | Proctoscopic Miscellaneous | Advice to | report on 
re a om ~— SIS ous ond pain pain examination ndings | patient condition 
| “blood | | 
| 
8-13-21 15 F Multiple | Slight | With | None Multiple polyposis) Neurological exam-| Because of 
47 polyposis, | diarrhoea | stool of the rectum and| ination negative.| extreme | 
> neurosis | with pus | sigmoid with Wassermann neurosis | 
o | and blood | many tit-like | negative | and abso- 
& | | polyps scattered | | Jute refusal 
> | | throughout rec- | | to co-oper-| 
= | tum and sigmoid. | | ate,ad- | 
| Examined 24 cm. | | vised to 
| | | return | 
| | home. 
0-21-19 | 16 M | Chronic | Passed jelly-| With | Increased | Relaxed anal Roentgenogram Ileostomy 
49 ulcerative | like mucus | stool peristalsis.| sphincter. Rectal} of colon revealed| advised, 
> colitis with | 15 to 16 Pain with} mucousmembrane| irregular filling refused. | 
8 multiple | times a gas in | atrophic. Super-| defect at splenic} Rectal 
= polyposis | day. lower | ficial ulceration;| flexure without treatment | 
2 | Intermit- abdomen | bleeds easily, mul-| obstruction after } 
= | tent consti- | tiple small polypi. refusal of 
| pation. | At 15 cm. mucous former, | 
| Bloody membrane refused | 
| covered with this also. | 
mucopurulent Sent home 
discharge | | 
3-Q-22 17 F Localized | Chronic con-| No No pain | Mass of localized | Roentgenogram of | Exploration | Condition 
55 sigmoid stipation | Pa pain polyposis on right} colon revealed |} and exci- | un- 
S polyposis | with bleed- | antero-lateral spastic filling sion or changed. 
‘a | ing, getting} | wall, 20 cm. defect. Patho- | resection. | 
a worse | above anus. logical report of | Risk 3. | 
og | Mass bleeds. specimen: Refused | 
= | | Potentially adenomatous operation 
| malignant polypus } 
6-26-22 18 F Multiple | Diarrhoea, | Slight | Cramp-like | Polypi varying Roentgenogram re-| Patient ad- | Died 
17 polyposis of yus and | pain in from 0.5 to 2.cm.| vealed stricture vised to 12-24-22. 
S colon with | blood upper as far as could ex-| and filling defect} return 
& stricture. } omen amine. Superficial} of rectosigmoid. home | 
a Mitral with ulceration mucous| Chest ray nega- | 
2 stenosis occasional! membrane. tive. Stool ex- 
=> with ascites nausea Necrosis of some amination posi- 
and oedema | and polypi tive. Pus and ved | 
| | vomiting | blood cells | 
8-25-22 | 19 M Carcinoma of | Constipation) Slight | Vague | At 20 cm. a onl Colon ray nega- Glass points} 1-9-23, 
74 recto- | with bloo | abdominal) bleeding polypous| tive. Stool nega-| containing | rapidly 
> sigmoid, in stool | pain, mass undergoing tive radium | failing. 
> multiple | | seems degeneration. | buriedin | 
2 polypi with | | localized One-third lumen | mass. | 
~] malignant | | about obstructed. Palliative. 
_ degeneration | umbilicus| Polypi 2 mm. to | Age of 
| 1.5 cm. in size | patient 74, | 
| | | | contra- 
| | indicated 
| | more | 
6-9-20 20 M | Chronic | Diarrhoea, | Slight | None | Ulcerative colitis | Roentgenogram Sent home | 11-21-22, 
70 | ulcerative | pus, loss of} | with proctitis and| revealed on treat- diar- 
> | colitis with sphincter | multiple polypi to| diverticulitis of ment | rhoea 
x polyposis | control | | 30cm. Ulcerating | sigmoid and | unim- 
| © | and diver- | | pocket in anal | narrowing of | proved, 
1 a | ticulitis } } | canal at anterior rectum still 
SS | orifice covered | | losing 
| | | with granulation | | | weight. 
| tissues. Smears | 
| | | negative for | | | 
| parasites | 


the degree of anemia. One patient (Case 4) 
had hemoglobin 35 per cent; erythrocytes 
2,910,000; leucocytes 7,300, and color index 
This patient was found to be in Group 


0.6. 


II; she was given two transfusions of 500 
cubic centimeters of blood each, by the sodium 
Citrate method. Four weeks later the hemo- 





globin was 70 per cent; the erythrocytes num- 
bered 4,003,000; the leucocytes 14,400; and 
the color index 0.71. The lowest erythrocyte 
count was 2,910,000; the lowest leucocyte 
count, 3,000, and the highest leucocyte count, 
23,400. No patient presented eosinophilia. 
Six patients had a hemoglobin between 79 








Fig. 1. Small portion of mucus-secreting adenomatous 
polypus. Goblet cells are prominent. This is similar to 
the stomach polypus, though the cells are larger and the 
glands more characteristic of rectal mucosa. (Case 
A199399-) (X 50.) 


and 70 per cent; 11 between 69 and 60 per 
cent; 2 between 49 and 4o per cent; and 1 
35 per cent. 

Examination of stools. Only 9 patients had 
stool tests. The stools were reported negative 
for parasites, but contained pus and blood in 
six instances; were negative for parasites, pus 
and blood in two; and the entameba histolytica 
was found in one. 

Proctoscopic examination. Seventeen pa- 
tients were proctoscoped; multiple polyposis 
of the rectum and sigmoid were found in 5; 
chronic ulcerative colitis with multiple polypi, 
in 4; multiple polyposis of the rectum, in 6 
(one marked ulceration limited to the lower 
12.5 centimeters of the rectum), and chronic 
ulcerative colitis in 2. 

Diagnosis. Sixteen patients had multiple 
polyposis; 6 of these also had chronic ulcera- 
tive colitis; 1 had gastric polyposis, as shown 
in the roentgenograms. Eight specimens were 
removed on proctoscopic examination. Three 
were diagnosed as adenoma (one inflamma- 
tory), two as adenocarcinoma, and one as a 
carcinomatous polypus. In one instance two 
specimens were removed from the same pa- 
tient, one of which was diagnosed as adeno- 
carcinoma, and the other as adenomatous 
polypus. 

Operations. Fourteen patients were oper- 
ated on; 4 had second operations (Table I). 
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Three patients had disease of the rectum; 6 of 
the rectum and sigmoid; 1 of the rectum and 
transverse colon; 1 of the hepatic flexure 
transverse and ascending colon; 2 of the 
stomach, and in 1 the polypi extended from 
the ileocecal valve into the transverse colon. 

Pathologic report on specimens removed at 
operation. Specimens from the sigmoid and 
upper rectum were diagnosed as adenomatous 
polypus, adenomatous polypus with carcinom- 
atous ulcer, and papillary adenoma; from 
the rectum as adenomatous polypi, very in- 
flammatory, papillary adenoma, and carcinom- 
atous polyposis, low grade malignancy; from 
the hepatic flexure, transverse and ascending 
colon as adenomatous polypus. In the case of 
gastric polyposis, the tissue removed from 
near the pylorus at the first operation was re- 
ported as inflammatory; the specimen re- 
moved at the second operation, from the dis- 
tal half of the lesser curvature, revealed 
extensive multiple polypoid carcinoma. The 
patient with the perforating carcinoma of the 
rectosigmoid had many polypi below the 
growth. 

Roentgenologic examination. Sixteen pa- 
tients in the series were examined roentgeno- 
logically. Five had lesions of the rectosig- 
moid; 2, chronic ulcerative colitis; 2, multiple 
diverticulitis of the sigmoid and descending 
colon, with a filling defect in the sigmoid flex- 
ure; I, gastric polyposis; 1, gastrojejunal ul- 
cer, and 1, intestinal stasis with obstruction. 
Roentgenogram of the colon of 4 was nega- 
tive. One patient had been examined by the 
roentgen ray elsewhere, and the obstruction 
at the rectosigmoid was revealed. The condi- 
tion of this patient did not warrant a second 
roentgen-ray examination here. At operation, 
multiple adenomatous polypi, with ulcera- 
tion, were found. 

The findings in this series of cases confirm 
my previous observations that multiple poly- 
posis, whether in the stomach, colon, or rec- 
tum, is a diffuse condition. 

Positive Wassermann reactions were not 
obtained. One patient gave a family histury 
of cancer, the paternal grandfather having 
had cancer of the stomach. Four had mar!:ed 
pyorrhcea. Tuberculosis was a negligible i .c- 
tor (one patient had inactive pulmon.ry 
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tuberculosis). Two patients had neurosis; 
one, of the menopause type. 

One group of 4 patients, not included in the 
series of 20, seem worthy of brief considera- 
tion here because their ages do not coincide 
with the congenital theory. The youngest was 
45 years old, and the average duration of 
symptoms was 8 years. Two were men, and 
two were women. Two complained of hemor- 
rhoids, and two of chronic constipation with 
pain and bleeding after stools. Three were ex- 
amined with the proctoscope, and multiple 
rectal polypi were found in each. One patient 
refused proctoscopic examination, but on 
digital examination, one large and many small 
polypi were felt. In three instances the polypi 
were removed by clamp and cautery, and in 
one by incision and suture. The specimens 
removed were simple polypi in three cases and 
adenomatous polypus in one. The hzemo- 
globin was between 79 and 7o per cent in 3 
cases, and between 69 and 60 in 1. The 4 pa- 
tients replied to questionnaires; all are free 
from their rectal complaints, at least 1 year 
after operation. The point of interest concern- 
ing these cases is whether the condition will 
recur, and if so, whether it will be higher in 
the rectum, and malignant. Fink believes 
multiple polypi begin in the rectum and mul- 
tiply upward (32). If early eradication of the 
growth prevents multiplication and extension 
upward, then early operation is certainly in- 
dicated, if for this reason alone. The tendency 
of such polypi to become malignant is well- 
known. Mummery said: ‘Almost all record- 
ed cases of multiple polypi of the colon even- 
tually become malignant, and this is the factor 
to be reckoned with in treating these cases.” 
When multiple polypi are diagnosed, their 
radical removal should be recommended. 

Patients not operated on. Six patients of the 
series were not operated on. Two refused 
operation, 3 were hopeless surgical risks, and 
1 highly neurotic patient refused to co-operate 
in any way (Table II). 

lhe histories of Cases 3 and 12 are given in 
detail: in Case 3 because the positive roent- 
genologic diagnosis was confirmed by opera- 
ticn, and the patient was treated by high volt- 
ag. roentgen ray, and re-rayed after a series of 
tr-atments; in Case 12 because it carried two 
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Fig. 2. Section of stomach showing gastric polypus 
which has become cancerous. (Case A273269.) 


stages of polyposis, the prepolypoid stage or 
the stage of inflammation, and the stage of 
polyposis with malignancy. 


CASE 3. (A400776.) Mrs. O. M. B., age 50, regis- 
tered at the Clinic August 8, 1922, because of epi- 
gastric pain which began as a dull aching 6 years be- 
fore, lasting for about 3 weeks. Pain had occurred 
two or three times each year since; it was not in- 
fluenced by season, and each succeeding attack 
seemed more severe than the preceding one. At 
times there was gnawing pain in the epigastrium. 
The pain was often present on awakening in the 
morning. Relief was obtained from food and soda, 
and there seemed to be a definite food relation. For 
the last year attacks had begun about 1 or 2 hours 
after meals, and increased in severity until the next 
meal. Often the patient was awakened at night and 
had to eat crackers for relief. She never had a sour 
stomach, but did occasionally belch gas, and ab- 
stained from rich and greasy foods for this reason. 
There had been a slight fluctuation in weight. Ex- 
cept for these symptoms, her general health was 
good. Menopause had occurred following pelvic 
operation in 1915. She had had influenza in 1903, 
and otitis media in 1914 and 1919. There was also a 
history of tonsillitis. She had had dilatation and 
curettage 19 and 22 years before. 

Examination. A 12-hour specimen of urine showed 
a trace of albumin and an occasional pus cell. The 
hemoglobin was 72 per cent, erythrocytes numbered 
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Fig. 3. Low power photomicrograph of one of the finger-like projections which go 
to make up a typical adenomatous papillary growth in polyposis of the gastro- 


intestinal tract. (Case A199399.) 


4,490,000, and leucocytes 6,000. Gastric analysis at 
interval hours following a repeated fractional test 
meal revealed a total acidity of 10, and no free hydro- 
chloric acid. Dental examination revealed periapical 
infection 1 and pyorrhoea 1. Roentgenograms of the 
stomach revealed an extensive gastric lesion which 
was diagnosed as gastric polyposis. An exploratory 
operation was performed August 17, 1922. Small 
soft nodules involving the mucosa could be felt 
throughout the stomach extending from the pylorus, 
and especially along the lesser curvature, almost to 
the oesophagus. These nodules apparently involved 
both anterior and posterior walls, both greater and 
lesser curvatures, and were most numerous near the 
pyloric end of the stomach. In the region of the 
pylorus the thickening formed an indefinite mass 
about 8 or 10 centimeters in diameter. The nodules 
were somewhat movable and probably pedunculated. 
The lesion resembled a thickened irregular gastric 
wall. Because of its high extension, removal would 
have required a complete gastrectomy, which did not 
seem advisable. After the stomach had been han- 
dled, stippling was noted along the lesser curvature. 
There were small glands near the lesser curvature, 
but they did not appear to be malignant; nor was 
there evidence of metastasis. The wound was closed 
with the recommendation that a gastro-enterostomy 
be performed, should the patient have pyloric ob- 
struction. Roentgen-ray and radium treatments 
were recommended by the surgeon. A series of 
roentgen-ray treatments were given, and the patient 
was dismissed from the Clinic, August 31, 1922. She 
was advised to continue roentgen-ray treatments at 
home, which she did, and improved until the middle 
of November when the pain recurred. She began to 
lose weight, her appetite became poor, and she ap- 
peared cachectic. Roentgenograms taken by her 
physician in December were compared with those 


taken here in August. No appreciable progress in 
the disease was revealed. A series of high voltage 
treatments were recommended. Whether or not they 
will control the disease is uncertain. The relief from 
symptoms for a period of 3 months following the 
first series of treatments would seem to indicate a 
beneficial, although temporary, effect. The patient's 
age, her illness, and the absence of acids in the stom- 
ach, constitute ideal environment for the develop- 
ment of malignancy. Mills, in his series of gastritis 
polyposa, reported but four cases with malignancy. 
CAsE 12. (A273263.) Mr. E. J. F., age 48, regis- 
tered at the Clinic May 30, 1919, because of epigas- 
tric pressure, and a lump in the abdomen. A sister 
had died from carcinoma of the stomach. The pa- 
tient had never been sick until the development of 
the present trouble, in May, 1918, when he had felt 
the sensation of a tight belt around the waist line; 
this occurred frequently for about 6 months. In 
January, 1919, he had noticed a lump under the left 
costal margin, which seemed to move toward the 
right side of the abdomen. This lump appeared to 
become more solid and pronounced with succeeding 
attacks of epigastric pressure. Two months before 
pain had developed in the back, beneath the left 
scapula, and radiated to the right scapula. The on- 
set of pain was usually about eleven in the morning, 
and continued until night. The patient was con- 
stipated. His appetite was good. When the lump 
appeared, he was troubled with palpitation. At 
times his legs swelled slightly. For the last 6 weeks 
he had belched considerable gas, but had never 
vomited. He had been losing weight. 
Examinations. The patient was pale; he had a:le- 
matous appearing eyelids (a familial charactcris- 
tic). He weighed 133 pounds; his normal weight was 
150. The teeth and mouth were dirty, with marked 
recession of the gums. The systolic blood pressure 
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Fig. 4 (left). Cervical polypus. Modified connective-tissue stroma in which 
are seen blood spaces and the adenomatous mucous glands becoming cystic from 
accumulation of retained mucus. (Case A414711.) (X 50.) 

Fig. 5. Polyposis of colon, showing multiple papillary adenomatous growths. 
In this case mucous cysts are visible (gross photograph). 


was 95; the diastolic, 60. Soft palpable glands were 
found in the left axilla. The urinalysis was negative. 
The hemoglobin was 60; the erythrocytes numbered 
4,360,000, and the leucocytes 3,000. The Wasser- 
mann reaction was negative. The total acidity of 
the stomach was 46; the free hydrochloric acid was 
20; there were food remnants 2, and a trace of blood. 
Roentgenograms of the chest were negative, but 
they revealed a lesion at the outlet of the stomach 
and retention 3. Exploration was performed June 7, 
1919, and marked thickening of the pyloric half ol 
the wall of the stomach was found. No area of ulcer- 
ation could be felt. It was thought advisable to open 
the stomach and examine it from within. A definite 
thickening of the muscular wall and hypertrophy of 
the mucous membrane with definite puckering 
around the pylorus was found. A piece of mucous 
membrane was removed from this region. The 
specimen showed inflammatory reaction on repeated 
microscopic examinations, but no evidence of malig- 
nancy or ulceration. The inside of the stomach was 
thoroughly examined, but nothing definite could be 
felt. The opening in the anterior wall was closed, 
and a posterior gastro-enterostomy made to relieve 
obstruction. The appendix was removed. 

The patient returned to the Clinic September 6, 
1920. For 6 months following operation, he had 
been very much better, had rapidly gained weight to 
normal, and had followed his usual occupation. Fol- 
lowing an attack of influenza, however, he began to 
have pain in the back, belched gas, and also had 
abdominal pain beginning at about eleven in the 
morning. Food had no effect on this pain. He also 
described an epigastric pain which was more severe 
‘han the general abdominal pain, which was made 
vorse by food, and which seemed to localize around 
the umbilicus. For the last month he had been 

omiting, sometimes food eaten 2 days before; the 





vomitus always contained bile. Examination of the 
contents of the stomach revealed a total acidity of 
50; free hydrochloric acid 20, food remnants 3, and 
blood 2. A roentgenogram of the stomach revealed a 
gastrojejunal ulcer with retention 2. A roentgeno- 
gram of the chest was negative. September 13, 1920, 
an exploration for gastrojejunal ulcer was performed. 
After separating the gastro-enterostomy, which was 
difficult because of adhesions, the stomach was 
opened and found to contain a gastrojejunal ulcer, 
and also a marked polyposis along the lesser curva- 
ture, which had undergone malignant change. Ob- 
struction was due to one polypus blocking the pylo- 
rus, and another, the gastrojejunal opening. About 
one-half of the stomach, and 2.5 centimeters of the 
duodenum were removed. The stump was closed 
with one row of silk and one of chromic catgut. The 
opening in the jejunum after being separated from 
the stomach was closed with two rows of chromic 
catgut. The stomach and jejunum were anastomosed 
40 centimeters below the ligament of Treitz with two 
rows of chromic catgut. An old duodenal ulcer scar- 
ring on the duodenum was excised. The operation 
was difficult because of many adhesions from the 
former operation. The patient left the hospital 
September 26, 1920. He received a series of roent- 
gen-ray treatments, at the Clinic, before he was dis- 
missed. 

From October until April the patient felt fairly 
well, gained in weight and strength, and did his 
ordinary work. He then began to have the old pain 
in the back, with belching, nausea, and occasionally 
vomiting. He lost strength rapidly; vomiting be- 
came much more frequent, occurring half an hour 
after meals, four times a week. He returned to the 
Clinic July 18, 1921, and on physical examination, 
palpable glands were found on the rectal shelf. 
Roentgenograms revealed recurring carcinoma of 
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Fig. 6. Small portion of a mucus-secreting stomach 
polypus, with connective-tissue core, carrying many capil- 


There is an adenomatous type of covering with 
reaction throughout. (Case 


laries. 
a marked inflammatory 
A388891.) (X 50.) 

Fig. 7. Adenomatous type of nasal polypus, showing 
predominance of gland structure over stroma, which is 


the stomach, and a peculiar opacity of the ribs sug- 
gesting metastasis. Palliative roentgen-ray treat- 
ment of the gastric growth and the metastatic areas 
was advised. The results from a test meal were total 
acids, 10; free hydrochloric acid, 0; and mucus, 3. 


At first it seemed that this might be one 
of the rare cases which Menetrier described 
as polyadenoma en nappe, of which there are 
but three reported in the literature, including 
two of Menetrier’s. In this condition, instead 
of the hypertrophy and hyperplasia being 
limited to a part, they involve equally the en- 
tire mucous membrane in an area, so that large 
plaques are formed, and not polypi. The in- 
volved area is usually from two to five times 
the normal thickness of the mucous mem- 
brane, and the consistency as soft as normal 
mucous membrane. The membrane develops 
in large folds parallel to the long axis of the 
stomach, and a sharp line of demarcation is 
present between the normal mucosa and the 
diseased area. However, the pylorus is never 
involved. The patient in this case was first 
operated on June 7, 1919, for a ‘‘stomach le- 
sion at outlet, with retention.’’ No malig- 
nancy, ulcer, polypus, or anatomical defect 
was found. There was, however, marked 
thickening of the wall of the pyloric half of the 
stomach, with hypertrophy and puckering of 
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Fig. 8. 
more fibrous than myxomatous. Large blood vessels are 
seen and considerable round-ce!l infiltration. (Case 


A412737.) (X 50.) 

Fig. 8. Pure myxomatous nasal polypus with pre- 
dominance of myxomatous structure and absence of 
glands. A blood vessel and a few wandering cells are pres- 
ent. (Case A1g6949.) (X 120.) 


the mucous membrane. Microscopic examina- 
tion of specimens removed revealed marked 
inflammation. These sections did not suggest 
small cell carcinoma (leather bottle type), nor 
were there visible grossly, on inspection of the 
serosal surface of the thickened stomach, any 
of those fine white lines which Broders has 
recently described as characteristic of this 
type of carcinoma. The patient went home 
and improved for 6 months, then had a recur- 
rence of symptoms. He returned to the Clinic, 
and had a second operation 15 months after 
the first. A gastrojejunal ulcer, and a rather 
diffuse polypoid papillary growth of the lesser 
curvature of the stomach, on microscopic 
examination, proved to be adenocarcinoma. 
Thus there is tactile, visual, and biopsy proof 
of chronic gastritis with hypertrophy of the 
muscular wall and mucous membrane, fol- 
lowed by polypoid papillary growths, and 
finally by carcinomatous change in these 
growths. There was no ulceration of the gas- 
tric mucosa. 

This case belongs in the group of cases de- 
scribed by Menetrier as ‘‘ polyadenomas poly 
peux,” and tends to confirm his opinion tha! 
polypi are of inflammatory origin. There 's 
no similar case reported in the literature whic!) 
so confirms the correctness of the terminolog 
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“gastritis polyposa.’’ It seems probable that 
Menetrier examined his patients in the pre- 
polypoid stage of their diseases. 


BIOPSY 


In the case of multiple polypi of the rectum 
and sigmoid, biopsy is often of the utmost im- 
portance. Since these growths are easily ac- 
cessible through a proctoscope and since, at 
times, a biopsy may be the only means of mak- 
ing a positive diagnosis, it certainly seems 
justifiable to take such a specimen. Unfor- 
tunately the fact that one or two of these 
tumors do not show malignant transformation 
proves nothing with regard to the others. A 
perfectly benign adenoma may be almost con- 
tiguous with one which has undergone marked 
malignant transformation. A positive nega- 
tive opinion cannot, therefore, be given in 
these cases. This is illustrated by Case 6 
(A406078). Specimens from two different 
polypi were removed for microscopic examina- 
tion. One was reported as an “‘adenomatous 
polyp,” and the other as a “carcinomatous 
polyp of low grade malignancy.” ‘The 
chances are that in about three of four cases of 
multiple adenoma, malignancy occurs in some 
of the growths sooner or later” (32). The 
specimen may be taken from the pedicle, base, 
body, or surface of the polypus; according to 
the operator’s judgment and knowledge of 
pathology. According to Ewing, “The car- 
cinomatous transformation of these polyps 
may begin at the base, tip, or throughout the 
polyp.” 

Because of the tendency of adenomata and 
papillomata to be transformed, or to recur in 
the form of carcinoma, it is wise to treat them 
as such from the beginning. For purposes of 
prognosis, neoplasms should be distinguished 
if possible, for a favorable opinion is more 
justifiable in cases in which malignancy has 
not appeared. 

CasE 8 (A377305) illustrates the possible danger 
of aggravating the growth of the polypi by trauma. 
Malignancy of the cervix was suspected because of 
its appearance and “‘feel,’’ although there was abso- 
lutely no history which suggested it. The patient’s 
complaint was entirely rectal. A specimen was re- 
moved from the cervix and reported to be highly in- 
flammatory. Cautery was applied to the cervix. 
For 6 months she was fairly well, and the diarrhoea 





was considerably diminished. A foul, irritative, 
occasionally blood-streaked vaginal discharge then 
appeared, persisted for 2 months, and became some- 
what less in amount. A physician was consulted, 
who advised that she return to the Clinic, which 
she did, 9 months later. Examination at this time 
showed an extensive cervical growth. The biopsy 
report was “‘squamous-cell epithelioma 4.’”’ Heavy 
doses of radium were used, but the response was ap- 
parently not great. The patient returned home and 
continued her roentgen-ray and radium treatments. 
Our prognosis was “‘fair to poor.”” However, a recent 
letter from her home physician states that he is un- 
able to find anything in the pelvis. January 7, 1923, 
the patient wrote: “Gaining in strength and weight; 
no diarrhoea or vaginal discharge; feel fine.” 


In this case, three possibilities may be con- 
sidered: The specimen may have been taken 
from a non-malignant site; the report ‘‘ very 
inflammatory” was a precursor of what was 
developing into malignancy, or the removal of 
a specimen actually lit up malignancy. It is 
probable, however, that malignancy was al- 
ready present. The removal of the cervical 
polypus and biopsy specimen may have has- 
tened the cancerous change in the cervix, the 
cautery not being sufficient completely to 
eradicate malignant cells which were probably 
present near, though not in, the first biopsy 
specimen. Evidently the rectal polypi were 
not in the precancerous stage, or the excision 
was sufficiently thorough so that cancerous 
tissue was entirely eradicated. 


DISCUSSION 


Two practical problems are confronted in a 
consideration of these cases: the advantage 
of a positive diagnosis. and the danger of ag- 
gravating malignancy by trauma. A special 
committee of the Society for the Control of 
Cancer prepared a report for the Department 
of Health of the City of New York in which 
they concluded that it is universally agreed by 
surgeons and pathologists that in a large group 
of cases the former advantage decidedly out- 
weighs the danger of the latter. This is par- 
ticularly true in the cases of multiple polyposis 
of the lower gastro-intestinal tract, for they 
are superficial growths easily approached. An 
early diagnosis of malignancy in a localized 
area, like a polypus, should certainly give a 
more favorable prognosis than the same report 
in a more advanced stage of the disease. 
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The nomenclature of the adenomatous and 
polypoid types of growth is so varied that the 
foilowing differentiation may be acceptable: 
Papillary tumors may occur anywhere on the 
surface, or within the lumen or duct of an 
organ, and are usually multiple. They may 
be adenomatous, and when in the gastro- 
intestinal tract they are spoken of as polypi. 
New-growths of mesodermic tissue, or pedun- 
culated skin should not be called polypi. In 
this type of growth, the stroma is sometimes 
dense and hard from compact fibrous tissue, 
but may be soft and myxomatous. The pro- 
portion of stroma to epithelial elements varies 
widely. Bland-Sutton says, “‘ There is reason 
to believe that the intestinal, as well as the 
cutaneous, growths sometimes disappear spon- 
taneously.” 

Gross appearance of polypi. Polypi of the 
stomach and intestines appear grossly as 
cauliflower-like growths projecting into thé 
lumen, coarsely or finely lobulated; they are 
usually soft, reddish or purplish, velvety 
masses with considerable variation in form 
and consistency (depending on the character 
of epithelium from which they grow), as well 
as in the amount and consistency of the stro- 
ma, often ulcerated, and covered with inflam- 
matory exudate. 

Microscopic appearance. A large propor- 
tion of the tumors are made up of glands larger 
than normal, lined with cylindrical epithelium 
of high goblet type, and secreting mucus. 
They often stain more deeply than normal 
glands. Obstruction to glands may result in 
epithelial-lined spaces and cystic areas which, 
in turn, may have ingrowths of epithelium to 
form daughter papille. 

The glands are embedded in a stroma of 
connective tissue carrying blood vessels in 
which there is almost constantly considerable 
inflammatory reaction, with small round-cell 
infiltration and occasional mast cells. The 
amount of fibrosis varies. The stroma is often 
myxomatous. There is no uniform proportion 
between amounts of glandular elements and 
stroma, but in the gastro-intestinal tract the 
glands comprise the majority of tissue. The 
surface is frequently ulcerated, or covered 
with elements of exudate, as evidenced by 
fibrous strands and epithelial débris and skele- 
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tons of erythrocytes and leucocytes. Most of 
these polypi, then, are merely pedunculated 
adenomata. 

In cryptitis of the crypts of Morgagni there 
is often associated marked hypertrophy of the 
mucous membrane of the papilla. This hyper- 
trophy is at times so marked that the papill« 
are enormously enlarged, and in some in- 
stances as thick as an adult’s thumb. To the 
examining finger, and through the procto- 
scope, to one not familiar with this condition, 
they may appear to be polypi, and are so diag- 
nosed; but the condition is really papillitis. 

All intestinal tumors incline toward the 
direction of least resistance and, therefore. 
protrude within the lumen of the bowel. Be- 
cause of this, a variety of benign and malig- 
nant tumorous growths develop, between 
which the distinction is not always clear. 
Histologically, we find that in benign tumors 
the cellular elements are fully differentiated 
and normally arranged. whereas in malignant 
tumors the cellular elements are irregularly 
arranged, imperfectly differentiated. and are 
found growing outside their normal sites. Fur- 
ther than this we do not know what inherent 
qualities or characteristics render one ne- 
oplasm benign and another malignant. 

Polypi of the nasal passages and of the in- 
testinal passages may be similar in structure, 
although the former only rarely, if ever, be- 
come malignant. In the nares, more than in 
any other mucous membrane, the polypoid 
outgrowth, due to chronic inflammation, lacks 
the histological features of an autonomous 
new-growth. In fact, many nasal polypi con- 
sist of nothing more than localized cedematous 
areas of mucous membrane, rendered protu- 
berant by mechanical means, but without other 
changes. Once established, however, these 
masses are subject to various degrees of hyper- 
plasia of their elements, which render them 
not only persistent, but often progressive, and 
in such cases there may be considerable change 
in their appearance and the proportion of vari- 
ous cells. Since this change is seldom pro- 
nounced, the groups of nasal polypi stand 
among the purest examples of neoplasms of 
inflammatory origin. 

Nasal polypi are probably always preceded 
by chronic rhinitis, yet they rarely, if ever, 
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become malignant. Rectal polypi, existing 
under entirely different circumstances, are 
submitted to traumatism, stress and strain, 
and the action of bacteria. On the basis of the 
collected statistics of Deering and Soper, 26 
(43 per cent) of rectal polypi were malignant. 
In my previous series of 39 cases, 2 (11 per 
cent) of 18 specimens removed at operation 
were malignant, and 2 of 19 biopsy specimens 
from the rectum, both from cases which came 
to operation later, were adenocarcinoma. 

Malignancy. In the present series of 20 
cases, 9 specimens were removed at operation, 
and 3 of these showed malignancy. Two 
specimens removed from patients not oper- 
ated on were malignant. Thus, malignancy 
was evident in 5 (45.5 per cent) of 11 speci- 
mens. From the total series of 59 cases ob- 
served at the Mayo Clinic, 29 specimens were 
removed; 9g (32.22 per cent) were reported 
malignant, and of these 6 (66.6 per cent) were 
adenocarcinoma. 

In the adenomata the glandular element is 
the essential part, while in the papillomata it 
is the stroma. Simple irritative and regenera- 
tive hyperplasia, adenomatous growth, and 
carcinoma are successive stages which are 
manifested by the same kind of tissue. The 
difference is one of degree, and not of kind. 
Loosely speaking, we may regard carcinomata 
as adenomata or papillomata which have de- 
veloped into malignant growths. In the intes- 
tinal tract the adenomatous type of growth 
certainly predominates. In the group of 20 
cases, 8 (72.72 per cent) of 11 specimens were 
reported as adenomatous growths, and of the 
entire series of 59 cases from the Mayo Clinic, 
14 (23.7 per cent) were adenomatous types of 
growths. 

Etiology. There are many interesting the- 
ories advanced as to the formation of polypi. 
Huber has attempted to show that these tu- 
mors are the result of a general systemic 
lymphatic hypertrophy. He argues that they 
all belong to that class in which there are 
lymphoid hypertrophies and “other manifes- 
tations of the constitutio lymphaticus, status 
lymphaticus.” Myer believes that multiple 
polyposis of the gastro-intestinal tract is due 
to congenital malformation of the intestinal 
wall which extends into the mucosa and sub- 


mucosa. The entire epithelial reaction he con- 
siders secondary. This belief is probably fur- 
ther strengthened by the familial tendency, 
and in his cases, the occurrence in early life. 
Hertz, Mueller, and Rotter (quoted by Rosen- 
berger) all believe polyposis to be a familial 
disease. Rotter also considers polyposis a 
new-growth on a congenital basis, although 
absolute proof is lacking. However, it is hard 
to believe that such congenital defects would 
so often be multiple, would give rise to epithe- 
lial reaction of such variable appearance, and 
would predominate in the rectum and colon. 
The familial tendency has in no way entered 
into the series herewith reported; neither have 
these cases occurred in early life. Fifteen (75 
per cent) of the 20 occurred after 40 years of 
age. Of the 39 cases which I reported in 1920, 
15 (38.4 per cent) occurred between 19 and 
30 years of age, while 24 (61.6 per cent) oc- 
curred after 30. 

The present series of cases bears out the 
findings in a previous series of the definite 
relationship between chronic ulcerative colitis 
and multiple polyposis. Six (30 per cent) of 
these patients had chronic ulcerative colitis. 
Chronic ulcerative colitis has long been 
thought to be due to infection, and all etiologic 
studies up to the present time seem to have 
been devoted to an endeavor to isolate a spe- 
cific organism, chiefly the dysentery bacillus 
entamebe histolytica, or the streptococcus. As 
the result of recent investigations, combined 
with certain clinical observations, Brown 
believes the conditions to be the result of 
metabolic changes which so lower the resist- 
ance of the bowel that the mucosa is an easy 
prey to invasion by the organisms which are 
always present in the colon.” This ulcerative 
process, although severe and chronic, is such 
that portions of the mucosa and submu- 
cosa adjacent to, and supplied by, primary 
arterial branches are preserved. It is these 
preserved portions that are seen studding the 
surface of the colon. As healing takes place 
under favorable conditions, the irregular mar- 
gins of these elevations are smoothed off, and 
remain as rounded, sessile, or polypoid pro- 
jections from the mucous membrane. This is 
the so-called multiple polyposis or colitis poly- 
posis. As in all healing processes, the prolifer- 
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ated fibroblasts begin to contract with result- 
ant cicatrization, and a natural result could 
be the occlusion of the tubules in the polypi. 
So long as the secreting cells in the walls of 
the polypi functionate, they increase in size 
with the formation of retention cysts. Several 
tubules thus occluded in polypi will cause the 
polypi to appear as a collection of cysts. Thus 
this condition, which is probably but an ad- 
vanced stage of colitis polyposis, is what Vir- 
chow designated as colitis polyposis cystica. 

The elevation of the thickened mucosa re- 
sults in increased friction and traction, which 
in turn stretch the surrounding adjacent mu- 
cosa and cause the formation of a pedicle. 
Further changes may in turn result in fibrosis 
and severe inflammatory conditions, the final 
and most important of which is carcinomato- 
sis. The factors giving rise to carcinoma are 
generally accepted to be irritants in the form 
of chemical, biochemical, or radio-active sub- 
stances. Of these the most common, especial- 
ly in carcinoma of the mucous tracts, are the 
biochemical or the bacterial elements. Thus, 
the malignancy of adenomata, papillomata, or 
polypi of the gastro-intestinal tract is due to 
the more persistent and violent action of the 
infecting organism, or to the increased trauma 
which is necessarily accentuated by the pas- 
sage of faeces, and possibly by the compression 
of the bowel itself in its effort to pass on both 
feeces and polypi. 

Schwab early advanced the theory that 
polyposis is due to chronic constipation, and 
that polyposis begins in the rectum and then 
ascends the gastro-intestinal tract. The pre- 
valence of constipation in females, and of 
polyposis in males, tends to rule out this 
theory; but, on the other hand, the theory is 
strengthened by the facts that polypi predom- 
inate in the rectum where the formed feces 
would cause the maximal irritation by the 
constant mechanical and bacterial action; that 
they often occur at the points of flexure where 
the mechanical action of the fecal contents is 
exaggerated, and that they are comparatively 
rare in the small intestine with its fluid con- 
tents and minimal bacterial action. However, 
if constipation were the principal cause of 
polyposis, the condition should be more com- 
mon. 
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Intussusception. There was but one case of 
obstruction, and none of intussusception in 
my series. The obstruction occurred in the 
patient with gastric polyposis (Case 3), and 
followed posterior gastro-enterostomy. One 
polypus blocked the pyloric outlet, and one 
the gastro-enterostomy stoma. In the cases 
collected from the literature, there is but one 
case of intussusception, the case of Cope, and 
this occurred in the small intestine and was 
caused by pedunculated papillomata. I have 
been under the impression that only pedicled 
tumors can be held responsible for intussus- 
ception. Evidently this is not correct, for 
Bland-Sutton makes reference to an extraor- 
dinary set of specimens in the Museum of the 
Royal College of Surgeons in which broad 
based tumors were the cause. The pedicled 
growths are most common in children, and the 
fact that there were no children in my series 
may account for the absence of cases of intus- 
susception. 

Symptoms. Symptoms vary with the size, 
position, and number of the polypi. General- 
ly, patients in whom the polypi are localized 
in the rectum and sigmoid have a sense of 
weight, a loaded feeling in the rectum and oc- 
casionally tenesmus with, or without, bleed- 
ing. If the polypi are pedicled and low, they 
may protrude from the rectum, as in the 
case of Edwards; if unusually large numbers 
of polypi are present, prolapse of the rectum 
may occur as in the cases of Mueller and Nor- 
bury. Diarrhcea is practically always present. 
Diarrhoea and extensive involvement of the 
colon are usually associated with discharge of 
pus and blood. 

Involvement of the colon first causes a sense 
of fullness, and later a vague abdominal pain 
which may be localized at the seat of involve- 
ment. A complete or partial obstruction of 
the bowel will result in stasis and the forma- 
tion of toxins which have an inhibitory action 
on the proximal section, and cause distention. 
If this is progressive, symptoms other than 
those at the original site of involvement may 
mask the real condition. 

According to Hurst the sensation of fullness 
in the gastro-intestinal canal is due to a slow 
increase in the tension exerted on the fibers of 
its coats; the adequate tension is adequate for 














each segment, but the volume of contents 
necessary to produce this tension varies with 
the tone of the muscular fibers. 

The only immediate cause of true visceral 
pain is tension. This is exerted on the muscu- 
lar coat of hollow organs and on the fibrous 
capsule of solid organs. The sensation of pain 
in the alimentary canal is due to a more rapid 
or greater increase in tension on the fibers of 
its muscular coat than that which constitutes 
the adequate stimulus for the sensation of 
fullness. 

A large percentage of lesions of the colon 
cause pain in the ascending colon, around the 
cecum and appendix. 

Gastritis polyposa has no really characteris- 
tic symptoms. A pain localized in the epigas- 
trium, not associated with burning or with the 
usual symptoms of hyperacidity, but occur- 
ring only when the stomach is empty, seems 
to be quite constant. It is relieved by food, it 
is not influenced by pressure, and it does not 
radiate. Gastric analysis may show a total ab- 
sence of free hydrochloric acid and excess of 
mucus as in the cases of Balfour and Myer, 
and in Case 3 of this series. This achylia ex- 
plains in a measure the symptoms of which 
these patients complain. Sooner or later there 
is a loss of weight, and the anemia which de- 
velops varies with the degree of bleeding. The 
so-called essential hemorrhage did not occur 
in any patient in this series. Repeated attacks 
of colic with obscure etiology and symptoms 
pointing to obstruction suggest polyposis. 

Treatment. Since no specific etiological fac- 
tor is known, the treatment of intestinal poly- 
posis varies with the individual case. In a 
case of multiple polypi of the rectum, Auber- 
tin and Beaujard obtained definite results 
following twenty-five radium treatments; 
there was a marked diminution in size of the 
polypi and distinct improvement. The mu- 
cosa of the rectum and sigmoid seem especially 
susceptible to the rays. Mueller suggests the 
use of mineral] salts in the intestinal tract be- 
fore exposure to the rays, thus obtaining sec- 
ondary radiation. 

Carnot, Friedel, and Froussard effected a 
cure in a case of generalized polyposis of the 
terminal bowel by local application of mag- 
nesium chloride. They describe the technique 
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as follows: Each day following a cleansing 
enema, the recto-sigmoid was dressed with a 
thick agar mucilage containing at first 10 
grams of magnesium chloride in 250 grams of 
the vehicle. Later this was reduced to 5 grams 
in 250 grams. The mucilage was introduced 
above the stenosis; the lumen of the bowel no 
longer admitting the finger, using a sound and 
a Guyon syringe. The dressing was borne 
easily and retained longer each time, from 2 
to 10 hours. Five-gram strength was borne 
best. At the end of 3 weeks, the ulceration had 
healed; at the end of 3 months, constriction 
had entirely disappeared and most of the pol- 
ypi were gone. At the end of 6 months very 
few polypi remained and these were minute. 
These writers confirmed the fact that the 
rectosigmoidal segment of the bowel is subject 
to reverse peristalsis if the desire to empty 
the bowel is resisted. They injected 50 grams 
of bismuth paste, and by roentgenoscopy ob- 
served that it was carried to the cecum. 
Hence, it is evident that the local dressing 
which is injected would be carried up and 
spread around. 

If polypi are localized in the rectum, treat- 
ment by cauterization or excision may be used. 
The patients should be kept under observa- 
tion, and if any signs of malignancy develop, 
resection of the rectum performed. When the 
growths are located elsewhere in the gastro- 
intestinal tract, either of two procedures may 
be employed to relieve the sufferers. The first, 
colostomy, carries with it very little danger, 
but is not always certain in its results. The 
second and radical] method is intestinal resec- 
tion, which carries with it a very great danger. 
The grade and extent of involvement must be 
determined as accurately as possible. A thor- 
ough examination at operation will not always 
reveal as extensive a process as necropsy will 
show. However, if operation is indicated, it 
undoubtedly offers the best results. 


CONCLUSIONS 


1. Multiple polyposis of the intestinal tract 
is a serious disease from the standpoint of 
morbidity and mortality. 

2. The cause of intestinal polyposis is not 
known, although chronic ulcerative colitis 
appears to be a prominent factor. 
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3. There is no specific medical treatment, 
and operation undoubtedly offers the best re- 
sults in all cases. 

4. The predominant symptoms are diar- 
rhoea, with the passage of pus and blood, 
vague abdominal pain, and rectal tenesmus. 

5. Multiple polyposis is a disease of the 
large intestines and of the stomach. The small 
intestines are rarely involved. 

6. Proctoscopic examination should be 
made routinely in all cases of dysentery of 
more than a few days’ duration. 

7. The roentgen ray is practically the only 
means of diagnosing multiple polyposis of the 
stomach, or above reach of the proctoscope in 
the bowel. 

8. The disease terminates in malignancy in 
a large percentage of cases. 

9. Most marked involvement of the colon 
is found in the cases which begin as a mild 
diarrhoea and later become chronic. 

10. The findings in one patient would tend 
to confirm the correctness of Menetrier’s 
terminology “gastritis polyposis.”’ 


BIBLIOGRAPHY 


1. AURERTIN and BEAUJARD. Quoted by Mueller. 

2. Batrour, D. C. Polyposis of the stomach. Surg., 
Gynec. & Obst., 1919, xxviii, 465-467. 

3. BLANnb-SuTTON, J. Tumors, Innocent and Malignant. 
6th ed., London and New York: Cassell and Com- 
pany, 1917, p. 361. 

4. Idem. Fibroids, lipomas, dermoids, and polypi of the 
stomach and intestine. Lancet, 1920, cxcix,5—9. 

5. Brown, P. W. Personal communication 

6. Carnot, P., FRIEDEL, and FrRoussarp. Polypose 

rectosigmoide. Paris méd., 1919, xxxi, 495-497. 
Cope, Z. Multiple papillomata of the small intestine 
causing recurring intussusception in an adult. Brit. 
J. Surg., 1922, ix, 558-559. 
8. DorrtinG, H. Die Polyposis intestini und ihre Bezieh- 
ung zur carcinomatoesen Degeneration. Arch. f, 
klin. Chir., 1907, Ixxxiii, 194-227. 
9g. Drutcx, C. J. Benign tumors of the anus and rectum. 
Chicago Med. Recorder, 1918, xl, 423-435. 
10. Ewinc, J. Neoplastic Diseases. Philadelphia: 
Saunders, 1919, 1027 pp. 
rt. FrnK. Quoted by Tuttle. 


SURGERY, GYNECOLOGY 


34. 
35- 
306. 


37- 
38. 





AND OBSTETRICS 


HANSSEN, T. S. A case of polyposis coli. Med. Rev., 
Bergen, 1918, xxxv, 83-87. Personal communication, 
January 2, 1921. 

Hertz, A. F. Four cases of rectal polypus occurring in 
one family. Proc. Roy. Soc. Med., 1914, vii, Surg 
Sect., 255-256. 

Hewirt, J. H.,and Howarp, W. T. Chronic ulcera 
tive colitis with polyps; a consideration of the so 
called colitis polyposa (Virchow). Arch. Int. Med., 
1915, XV, 714-723. 

Huser, F. Quoted by Tuttle. 

Hurst, A. F. The sensibility of the alimentary canal 
London: Frowde, 1911, 83 pp. 

Kinc, E. L. Benign tumors of the intestines with 
special reference to fibroma. Surg., Gynec. & Obst., 
1917, XXV, 54-71. 

LEBERT. Quoted by Hewitt and Howard. 

LockHART-MumMERY, J. P. Case of complete rese: 
tion of the large bowel for multiple adenomata. 
Proc. Roy. Soc. Med., 1919, xii, Surg. Sect., 43-44. 

LuscHKE. Quoted by Hewitt and Howard. 

McPuHepraANn, A. Multiple polypi in the stomach. 
Can. Med. Ass. J., 1921, xi, 524-525. 

MENETRIER, P. Des polyadenomes gastriques et de 
leurs rapports avec le cancer de l’estomac. Arch. de 
physiol. norm. et path., 1888, i, 236-262. 

MENZEL. Quoted by Hewitt and Howard. 

Mitts, C. P. Multiple polypi of the stomach (Gas- 
tritis polyposa): with the report of a case. Brit. 
J. Surg., 1922, x, 226-231. 

MUELLER, W. Ueber Polyposis intestini mit beson- 
derer Beruecksichtigung des Roentgenbefundes. 
Beitr. z. klin. Chir., 1920, cxix, 683-691. 

Myer, J. S. Polyposis gastrica (polyadenoma). J. 
Am. M. Ass., 1913, lxi, 1960-1965. 

Norsury, L. E. C. A case of multiple polypi of the 
rectum and colon. Proc. Roy. Soc. Med., 1914, vii, 
Surg. Sect., 195-196. 

Report of special committee of the society for control 
of cancer, Department of Health, City of New York 
Bull., 1915, March 12. 

ROKITANSKY. Quoted by Hewitt and Howard. 

ROSENBERGER, VON C. Eine ungewoehnliche Form 
von Fremdkoerpertumor im Peritoneum. Deutsche 
Ztschr. f. Chir., 1920, cliii, 131-135. 

Soper, H. W. Polyposis of the colon. Am. J. M. Sc., 
1916, cli, 405-409. 

STRUTHERS, J. E. Multiple polyposis of the intestinal 
tract. Ann. Surg., 1920, lxxii, 649-664. 

TuTtLe, J. P. A treatise on diseases of the anus, 
rectum, and pelvic colon. 2 ed., New York and 
London: D. Appleton and Co., 1906, 963 pp. 

VircHow. Quoted by Hewitt and Howard. 

WAGNER. Quoted by Hewitt and Howard. 

Warwick, MarcGaretT. Intestinal polyposis, et: 
Minnesota Med., 1922, v, 94-97. 

WEGELE, C. Polyposis of the stomach. J. Am. M 
Ass., 1908, li, 448. 

Woopwarb. Quoted by Hewitt and Howard. 











KLINKERFUSS: GROWING POWER OF PERIOSTEAL CALLUS TRANSPLANT 625 
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By GEORGE H. KLINKERFUSS, M.D., Sr. Louis 


Anatomical Laboratories, University of Missouri 


the differences between the growing 

power of autotransplants of periosteal 
callus and of solid bone when grafted to the 
costal cartilages. Periosteal callus wasselected 
because at certain stages it is composed of 
rapidly proliferating osteoblasts on a highly 
vascularized stroma, and, therefore, it was 
thought that this tissue would generate bone 
much more rapidly than solid bone, which 
must first be brought to the stage of active 
growth after transplantation. Then, too, 
it has been demonstrated that solid bone 
transplants are usually absorbed, being re- 
placed by new bone formed by the actively 
growing osteoblasts of the periosteal layer, 
haversian canals, and endosteum. 

The costal cartilage was selected as the 
most suitable site for transplantation, because 
(1) as pointed out by Berg and Thalheimer 
in the costal cartilage all the factors necessary 
for bone growth are fulfilled, i.e., stress and 
strain, function, and a medium identical with 
the embryonic development of bone in carti- 
lage, except for the blood supply; and, (2) 
the results could be judged more accurately 
than if the transplant were made to another 
bone, because on the cartilage all new bone 
formed most probably comes from the trans- 
plant. 

The animals used were rabbits of the large, 
brown, Belgian variety, in the period of active 
growth. They were carefully fed, and kept 
under the best possible living conditions. All 
animals that became infected, or did not gain 
weight regularly were discarded, and the 
results were not used in forming our con- 
clusions. As nearly as possible, animals of 
about the same age were used at the time of 
the transplant operation. There were in all 
eleven successful experiments. 


[ite work was undertaken to compare 


TECHNIQUE 


The experiments were carried out under 
ether anesthesia, and the strictest aseptic 





precautions were used throughout. The first 
operation was performed to produce the 
periosteal callus. This was done by carefully 
dissecting the muscles clear of the ulna, so as 
to get a large exposure of the middle third of 
the shaft. One longitudinal and three trans- 
verse saw cuts were made on this area with a 
guarded circular power saw, care being taken 
not to cut entirely through the cortex of the 
bone. The periosteum was not stripped off. 
The wound was closed in layers, and a collo- 
dion dressing was applied. 

The callus was allowed to grow from 7 to 21 
days, and then transplanted. First, the callus 
was carefully cut from the ulna with a small 
heavy-bladed knife. Part of the callus was 
fixed in Zenker’s solution for microscopic 
study. Then, with the same saw used in the 
first operation, a small piece of bone, about 1 
by 4 millimeters, was cut from the proximal 
third of the ulna, a reasonable distance from 
the area of callus formation. This piece of bone 
was the entire thickness of the shaft, con- 
sisting of periosteum, cortex, and endosteum; 
and was used as a control. Next, the thoracic 
wall was incised to the muscle layer, the 
pectoral muscles separated over the area of 
costal cartilages, and a good exposure of the 
cartilages obtained. The perichondrium was 
now scraped from the cartilages to about 1 
millimeter in depth, to form a bed for the 
transplants. The transplants which had been 
kept in a piece of gauze saturated with warm 
Ringer’s solution, were now tied to the carti- 
lages with fine black silk sutures. Each trans- 
plant was put on a separate cartilage. The 
wound was then closed in layers with silk, and 
the skin covered with a collodion dressing. 

The rabbits were sacrificed at periods vary- 
ing from 1 week to 7 months. The whole 
anterior thoracic wall was removed and X-ray 
photographs made to show the amount of 
shadow cast by the grafts, and to aid in locat- 
ing the specimens. The specimens were fixed 
in Zenker’s fluid, decalcified, carried through 
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graded alcohols, and embedded in celloidin 
for sectioning. Serial sections were made of 
all specimens. They were cut at fifteen micra, 
and stained in alum hematoxylin and eosin. 


CALLUS AT TIME OF TRANSPLANTATION 


The seven day callus (Fig. 1) cut very easily 
when removed from the ulna, and in the gross, 
had the appearance of vascular fibrous tissue. 
Microscopically, it consisted of large round 
cells with a very dark-staining round nucleus, 
placed centrally in a clear homogenous cyto- 
plasm. These cells were apparently held to- 
gether by a reticulum of embryonic connec- 
tive-tissue cells and thin walled capillaries. 
The whole section was studded with osteo- 
clasts. 

The 11 day callus (Fig. 2) cut with a gritty 
feel to the knife, indicating a deposit of 
calcium salts. Grossly, it looked like the 
seven day callus, except that it was not so 
vascular. Microscopically, the appearance 
was quite different. The whole callus con- 
sisted of loosely arranged cells resembling 
embryonic cartilage. The nuclei were large 
and reticular, surrounded by a small rim of 
clear cytoplasm as seen in the osteoblasts of 
the 7 day callus (Fig. 1). In addition, a mass 
of interlacing fibrils, staining faintly with 
eosin, had been laid down. Around the capil- 
laries the cells were more densely packed, with 
pycnotic nuclei, and a heavier cytoplasm 
which stained more densely with eosin. These 
cells were evidently undergoing calcification. 
Immediately surrounding the capillaries, there 
were concentric layers of proliferating osteo- 
blasts. On the whole, evidence of bone tra- 
beculation were clearly seen. 

The 14 day callus (Fig. 3) was rather 
difficult to cut with the knife, owing to the 
amount of calcification. It had the appear- 
ance of very vascular bone in the gross. 
Microscopically, it showed that new bone 
formation had progressed considerably. There 
were trabecule of rather solid bone with 
capillaries surrounded by concentric circles 
of proliferating osteogenetic cells in their 
spaces. Here, also, osteoblasts could be seen 
in large numbers. 

The 21 day callus was very hard and had to 
be chipped from the bone. In the gross, it 
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looked like cancellous bone but was much 
less vascular than the 14 day specimens 
(Fig. 3). Microscopically, it was exactly like 
cancellous bone, except that the spaces con- 
taining the capillaries still showed actively 
growing osteoblasts, but less abundant than 
in the 14 day specimens. 


TRANSPLANTS 


Figure 4, Ca shows a seven day growth of a 
callus transplant on a costal cartilage. This 
callus was 10 days old at the time of trans- 
plantation. There is only a diffuse shadow 
cast on the X-ray plate, which any of the soft 
tissues may well produce. But in the section 
(Fig. 5) the transplant is bound to the defect 
in the costal cartilage by new connective tis- 
sue, and among the connective-tissue cells 
can be seen many osteoblasts, coming from 
the edges of the trabecule of the callus. 
Growth is evidently in active progress. The 
edge of the cartilage does not show any activ- 
ity. In places where the cartilage had been 
denuded of perichondrium, the sharp edges 
of the cartilage have been absorbed; and for 
several layers deep the cartilage cells fail to 
stain, and are evidently necrotic. 

Figure 4, B shows the dense shadow cast by 
the bone transplant after 7 days of growth. 
The edges are sharply defined, and from X- 
ray appearances not much change has taken 
place. In section (Fig. 6) the transplant is 
surrounded by a dense capsule of new con- 
nective tissue, but there are only a few osteo- 
blasts at the edge of the spicule that seem 
alive. In the mass of the bone the cells stain 
faintly, or the lacune are empty, and are 
apparently dead. The whole transplant has 
called forth a reaction of the surrounding 
tissues, as if it were a foreign body. The 
cartilage has not started to react, and appears 
as described above. 

Here we have, after 7 days, a comparison 
advantageous to the callus transplant as far 
as bone-forming power is concerned. It also 
shows that the callus transplant lives almost 
entirely; while the bone, for the most part, 
seems dormant. The edges of the cartilage 
have not reacted, and are being absorbed. 

Unfortunately, the experiments of 14 days 
showed an infection of both transplants, 
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Fig. 1. Photomicrograph of periosteal callus at 7 days. 
ob, ¢ Scenthlingtax oc, osteoclasts. (65.) 

Fig. 2. Photomicrograph of Pre callus at 11 days. 
ob, Osteoblasts resembling embryonic cartilage cells; oc, 
group of osteoclasts; 7, beginning trabeculation. (X65). 

Fig. 3. Photomicrograph of periosteal callus at 14 days. 


when studied microscopically, and had to be 
eliminated. 

The next experiment in chronological order 
is that of 30 days growth. This callus trans- 
plant was 7 days old at the time of trans- 
plantation. Here, the X-ray shows the shadow 
of the callus projecting from the cartilage in 
a rounded, dome-shaped mass (Fig. 7, Ca), 
that casts a distinct shadow around its circum- 
ference, leaving a fainter zone at the junction 
with the cartilage. The bone shadow on the 
— above (Fig. 7, B) is quite dense, but 

very much smaller than when it was trans- 
“a nted, and now shows jagged, ill-defined 
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ob, Osteoblasts lining bone trabecule; oc, osteoclasts in 
bone spaces; 7, trabecule of new bone. ( X65.) 

Fig. 4. X-ray photograph of the sternum and costal 
cartilages 7 days after transplant operation. B, Bone 
spicule; Ca, location of callus graft. Sections shown in 
Figures 5 and 6. 


edges. The callus shadow shows a great gain 
in growth over that of the solid bone. 

On microscopic examination of the callus 
transplant (Fig. 8), there is seen a large 
rounded mass of new cancellous bone in active 
growth, separated from the cartilage by a zone 
of new cartilage cells arranged in parallel rows, 
mingling, on the one hand, with newly formed 
ossified bone trabeculae, and on the other, 
stopping abruptly at the edge of the injured 
cartilage. The new bone stains a brilliant red 
with eosin; the rows of disc-like cartilage cells 
are dark blue on a pale blue stroma, while 
the old cartilage stroma stains a pale red. At 
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Fig. 5. Photomicrograph of periosteal callus transplant 
on a costal cartilage after 7 days’ growth. C, Costal carti- 
lage; Ca, callus transplant. (65.) 

Fig. 6. Photomicrograph of bone transplant on a costal 
cartilage after 7 days growth. C, Costal cartilage; B, bone 
spicule. Same animal as Figure 5. (X65.) 


the edge of the costal cartilage, there are seen 
nests of cartilage cells undergoing division. 
There is formed, then, a typical epiphyseal 
line separating the callus transplant from the 
costal cartilage as described by Berg and 
Thalheimer in their article (2). 

The bone transplant (Fig. 9) is very much 
smaller than at the time of transplanting. 
Attached to the costal cartilage there is a 
spicule of eroded and partially absorbed bone 
that shows necrotic changes in the center, and 
active proliferation at the edge. Shading 
from the old bone spicule toward the cartilage, 
there is seen more active bone formation as 


Fig. 7. X-ray photograph of sternum and costal carti- 
lages 30 days after transplant operation. B, Bone spicule; 
Ca, callus transplant. Sections shown in Figures 9 and 10. 

Fig. 8. Photomicrograph of periosteal callus transplant 
on costal cartilage after 30 days’ growth. C, Costal carti- 
lage; Ca, callus transplant; ep, epiphyseal line. (X65. 


the cartilage is approached. Evidently, the 
spicule is being absorbed and replaced by new 
bone in this area. There has been no invasion 
of the cartilage, as seen in the callus transplant 
described above; neither has there been the 
formation of the epiphyseal line. The carti- 
lage stroma stains red, as if it were undergoing 
calcification. This was seen in all the carti- 
lages upon which transplants were made. 
Here, again, we see the marked advance of 
the callus transplant over the solid bone in 
forming new bone tissue. It is rather difficult 
to state from the examination of the sections, 
whether the epiphyseal line is formed by the 
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lig. 9. Photomicrograph of bone transplant on costal 
cartilage after 30 days’ growth. C, Costal cartilage; B, 
bone transplant. Same animal as Figure 8. (X65.) 

Fig. 10. X-ray photograph of the sternum and costal 
curtilages after 210 days’ growth. B, Bone transplant; Ca, 
cillus transplant. Sections shown in Figures 11 and 12. 

Fig. 11. Photomicrograph of a periosteal callus trans- 


cartilage or the callus graft (Fig. 8, ep). But 
we think the evidence of its non-appearance in 
the experiments where only an injury was 
made to the cartilage, or only a suture tied 
around the cartilage, or in the solid bone 
transplants, and its presence only in the callus 
transplants, points to its formation by the 
callus. Berg and Thalheimer (2) and Haas 
7) were able to produce such an epiphyseal 
‘ine with periosteal transplants on costal 
cartilages, but our callus grafts only pro- 
duced them. 


plant on a costal cartilage after 210 days’ growth. C, 
Costal cartilage; Ca, callus transplant; M, medullary canal 
with hematopoetic tissue. (X 65.) 

Fig. 12. Photomicrograph of a bone transplant on a 
costal cartilage after 210 days’ growth. C, Costal cartilage; 
B, bone transplant; M, medullary canal with hematopoetic 
tissue. Same animal as Figures 10 and 11. (X65.) 


After 30 days, the rabbits were sacrificed at 
about 30 day periods, and our studies show 
that the callus graft is always far ahead of the 
bone. transplant in its bone generating power. 
At 60 days, the callus shows the formation of 
a medullary cavity with hematopoetic tissue. 
The old spicule of bone of the bone graft has 
been nearly absorbed, showing only new bone 
tissue on the cartilage. The later experiments, 
go to 215 days, show no new features, except 
that the callus and bone transplants more 
nearly resemble each other, both in the X-ray 
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plates and in microscopic section (Figs. 10, 11, 
and 12). These figures show the transplants 
after 210 days. The active growth of both 
transplants seems to have subsided, and each 
transplant resembles a long bone lying parallel 
to a costal cartilage, and firmly attached to it. 
There is a periosteum, a cortex, and a medulla 
with active hematopoetic tissue. 


DISCUSSION AND CONCLUSION 


It has been shown by Ollier (11), Axhausen 
(1), Hey Groves (8), Phemister (12), and 
many others, that when solid bone is trans- 
planted, most, if not all, of the bone cells die 
and the bone is absorbed; that new bone is 
formed only from the osteoblasts of the en- 
dosteum, haversian canals, and the cambium 
layer of the periosteum. It has also been 
shown that transplanted periosteum, if it 
includes the cambium layer, gives rise to new 
bone. We have been unable to find any 
mention in the literature as to the fate of 
transplanted bone callus. These studies have 
shown that bone callus taken from 10 to 14 
days after the injury to the bone, and trans- 
planted to the costal cartilage of the same 
animal, forms new bone more quickly and in 
greater amount than do pieces of compact 
resting bone similarly treated. The difference, 
however, lasts only for the first 60 or go days. 
After this time there is no marked difference 
between the two. Both eventually produce 
all the elements of bone: periosteum, cortex, 
and medullary cavity with active hemato- 
poietic tissue, forming a miniature of the bone 
from which they were cut, the ulna. The 
persistence of the bone when transplanted to 
costal cartilage agrees with the findings of 
others, that bone, if transplanted to a place 
in which it is subjected to the action of suit- 
able stress and strain, will form new bone that 
survives, while, if transplanted to a soft tissue 
such as muscle it will form new bone, but this 
will eventually be entirely absorbed. 

The explanation for the more successful 
growth of callus as compared with compact 
bone seems obvious. It is composed entirely 
of cells in a state of active new bone formation. 
Its nutrition and circulation are rapidly re- 
established in the new location because the 
looseness of its texture permits the easy 


diffusion of the tissue juices from the surround- 
ing tissues and the rapid growth of blood- 
capillaries. Compact bone, on the other hand, 
is composed of an extremely dense tissuc 
through which tissue fluids cannot permeate, 
except for a very short distance. The only 
cells, therefore, which survive, are the ones at 
the very surface of the bone, and, of these, 
probably only those which have not yet 
differentiated into the typical bone corpuscles. 
The use of costal cartilage as the structure 
to which the transplantation is made proved, 
in the main, most satisfactory. It is a tissue 
closely related to bone, and hence favorable to 
bone growth, and there is provided the factor 
of stress and strain which is important for the 
persistence of the graft. The only uncertain 
factor introduced by its use is the possibility 
that some of the bone formed may be formed 
by the transformation of the cartilage. Haas 
(7) has found that costal cartilages, when 
operated upon, undergo calcification. We 
performed some experiments to test this point, 
and found that cartilages which were injured 
by scraping, or by the application of a silk 
suture, did not undergo calcification, but were 
repaired by the formation of new cartilage. 
Careful study of the cartilage in the experi- 
ments in which callus or bone had been grafted 
on to the cartilage showed that during the first 
2 weeks a definite line separated the grafted 
tissues from the cartilage, and that the carti- 
lage cells near the surface lost their staining 
properties, apparently becoming necrotic. 
During this period there was active new bone 
formation on the part of the graft. Later, 
there appeared, particularly in the callus 
grafts, a zone between graft and cartilage 
which much resembled an epiphyseal line of 
growing bone. It was impossible to be certain 
whether, in this zone, the cartilage cells which 
presented the typical picture of cartilag: 
replacement by bone, were derived from th: 
cartilage or from the graft. Berg and Thal 
heimer (2) described the same phenomenon 
and were also unable to determine the origin 
of the cells of this zone. However, thi 
appeared late in the experiments, and did no 
affect the early changes which were the on¢ 
in which the chief difference was noted b« 
tween the callus and the solid bone grafts 
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In no case did bone completely replace carti- 
lage. 

The following conclusions would seem to 
be justified : 

1. Callus grafts do not die, but continue 
growing after transplantation. 

2. Solid bone grafts, in the main, die, are 
absorbed, and replaced by new bone tissue 
resulting from the proliferating of osteoblasts 
of the periosteum, endosteum, and haversian 
canals. 

3. Callus grafts form new bone more rapidly 
and in greater amount than solid bone trans- 
plants. 

4. Callus grafts persist as long as solid 
bone grafts, and become quiescent at about 
the same time. 


The writer is indebted to Dr. E. R. Clark of the Depart- 
ment of Anatomy of the University of Georgia for suggest- 
ing the problem, and for criticism of the work; also to Dr. 
Robert Terry, and Dr. Edgar Allen of the Department of 
Anatomy, Washington University, for furnishing the 
writer with the necessary equipment and assistance in 
completing the paper. 
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ACUTE 
SYMPTOMS IN A CASE OF OSTEOCHONDRITIS DEFORMANS 
JUVENILIS COXZ (PERTHES’ DISEASE) 


FEMUR FOLLOWING 


By GOLDER LEWIS McWHORTER, M.D., Pu.D., F.A.C.S., Cutcaco 


Department of Surgery, Rush Medical College 


adds some evidence to the theory of 

infection as a cause of the disease en- 
tity best known as osteochondritis deformans 
juvenilis, or Calvé-Legg-Perthes’ disease. 


, “HE following case is reported because it 


R. H., age 6, male, entered the Presbyterian 
Hospital, April 16, 1921, in the evening. 

Present complaint. Patient limps on the right 
leg; has had pain in front of the right thigh, and 

‘temperature of 100.5 degrees for the last 2 days. The 
father states that the child was perfectly well up to 
yesterday morning, 36 hours ago. On waking up in 
the morning, he complained of being tired and slept 
until noon. In the afternoon he complained that 
his leg hurt him in the upper part of his right thigh. 
The parents noticed that when the boy walked, he 
limped and spared the right leg. The boy was put 
to bed early and slept well. This morning he 
complained of pain in the right thigh on attempting 
to walk so that he did not care to move about very 
much. He complained more on getting up and sit- 
ting down. The pain and disability have been 
growing worse. 

Previous illnesses were measles and pertussis in 
1919; chicken pox in 1920. One and one-half years 
ago the child developed an acute right sinus maxil- 
laris infection while exposed to scarlet fever con- 
tracted by a brother, but he did not develop scarlet 
fever. At irregular periods since then he has had 
treatments for both sinuses. There has been at in- 
tervals a discharge from the right nostril, with a 
very disagreeable odor. One year ago he broke his 
nose. About 8 months ago his tonsils and adenoids 
were removed. The doctor who operated stated that 
at that time he drained an abscess of the septum of 
the nose. The micro-organism found in the abscess 
and later in the maxillary sinuses was the staphy- 
lococcus aureus. Otherwise the patient has been 
well and has always been well nourished. 

Family history. Parents, living and well; two 
brothers well. A negative history. 

Physical examination. The patient is a white, 
unusually well developed and well nourished boy. 
Head and neck, negative to the general examination. 
No nasal discharge at present. Lungs and heart, 
negative. Abdomen, negative. 

Extremities. Left leg, normal. Right leg, limita- 
tion of function at the hip; limitation of abduction, 
flexion, and rotation of the thigh by muscle spasm. 
The right groin looks fuller than the left and the 
thigh looks larger. On measurement the right thigh 


at the groin measures 1.5 centimeters larger than 
the left. The lengths are equal. There is a definite 
point of tenderness in the region of the neck of the 
right femur anteriorly and posteriorly. There is 
tenderness over the upper part of the thigh. When 
asked about the point of pain, the child points to the 
region of the hip and upper part of the right thigh. 
The white blood count was 19,000. Urine, negative. 
Temperatureonentrance, 100.4 degrees, and pulse too. 

A diagnosis of early acute osteomyelitis of the 
neck of the femur was made. 


Operation. The patient was operated upon 
about 11 o’clock on the evening of entrance, 
with anterior arthrotomy of the right hip. 
The capsule was opened and a clear fluid ran 
out. Cultures of this were taken. A small 
opening was chiselled into the anterior 
of the neck of the femur, as far from the 
epiphyseal line as possible. The opening was 
enlarged with a curette and some spongy bone 
removed for culture. No gross pus was seen. 
Two strips of gutta percha were placed in the 
joint for drainage and one strip of iodoform 
gauze. A few silkworm sutures were put in. 

A second incision was made over the lateral 
shaft of the femur about 4 inches down from 
the great trochanter, and a small opening cut 
through the cortex. The bone appeared 
normal. Cultures were taken from _ the 
medulla. 


Postoperative course. The temperature was 102.4 
degrees the following day. It gradually fell, reach- 
ing normal on the fourth day. On the fifth day the 
temperature jumped suddenly to 104 degrees but 
went down to 100 degrees, and on the following day 
to 105 degrees and then went down to too degrees. 
Three days later it had gradually returned to normal 
and remained there. The material curetted from 
the neck of the femur cultured on blood agar plates 
showed one colony of staphylococcus aureus after 
48 hours. Cultures from the joint fluid and the shaft 
of the femur were sterile. 

Roentgenograms of the femur were taken 1) 
days after operation (Fig. 1). The head of the right 
femur appears to be flattened and broader than th 
left. The epiphysis is not uniformly dense to the 
roentgen rays. The decreased density is more 
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marked on the upper and outer side, with increased 
density in the center. The inner side is more 
flaitened, thin, and is quite irregular. There is con- 
sequently an irregular epiphyseal line. The inner 
portion of the epiphysis appears to be infringed 
upon, and almost fragmented. Beneath this there 
is a prominence of the metaphysis. The neck is 
somewhat broadened, which may be due to an en- 
croachment of the epiphysis laterally on the neck 
of the femur. 

There is an area of decreased density in the neck 
near the intertrochanteric line. A second area of 
decreased density is in the shaft about 4 inches down. 
These areas are the result of the operation. The 
area on the shaft of the femur does not show in the 
reproduction (Fig. 1). There may be a slightly in- 
creased distance between the head of the right 
femur and the acetabulum as compared to the left 
side. The acetabulum, on careful inspection and 
measurements on this film, is apparently slightly 
widened and the center somewhat flattened and 
more shallow. 

Two weeks after operation the infected sinuses 
were examined as a possible cause of the trouble. 
Both sinuses were involved at that time, especially 
the right one, ostaphylococcus aureus being found. 
They were treated by irrigation. The wound over 
the shaft of the femur healed by primary union. 
There was some discharge from the wound over the 
hip, but there was no discharge when the patient 
left the hospital apparently well on the twentieth 
day after the operation. There was good motion of 
the hip, the femur could be moved in all directions, 
and the boy was able to stand on the leg without 
pain. However, the parents were instructed to keep 
him off the leg for 2 weeks and then not to let him 
walk much for 2 more weeks. 

At the end of the month he was walking well and 
without any complaint. On examination two and a 
half months after operation there was no evidence 
of limp, nor any complaint of the leg. The roent- 
genogram in Figure 2 was taken 71% months after 
operation. The inner portion of the epiphysis ap- 
pears thicker, the base straighter, and the top 
smoother than in the first roentgenogram. The 
irregular epiphyseal line appears straighter, but 
there are still present triangular or cup shaped areas 
of rarefaction in the metaphysis with their bases 
toward the epiphyseal line. The femoral neck ap- 
pears thicker and more square than on the other 
side. The patient has been under observation from 
time to time ever since the operation. Careful 
measurements made one year after the operation 
showed no evidence of disturbance of growth in the 
leg. Measurements were made of the lengths of the 
two legs, the circumference of the thighs at the 
groin, at the middle, and also at the calves of the 
legs. There was no difference in the two legs. 
here was no difference in the motion of the two 
hips in any direction. 

Kizhteen and one-half months after operation, the 
boy icll from the wall of a partially built house and 
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Fig. 1. Eleven days after operation. The center of the 
epiphysis is more dense than the surrounding rarefied 
bone. The base of the epiphysis is irregular and encroaches 
laterally upon the neck of the femur. The neck appears 
somewhat broadened and shortened. The acetabulum may 
be slightly widened and flattened. 


struck on his right hip. Following this accident he 
limped a little for about 3 days and then played and 
ran about again as usual. On careful examination 
there was no fever or evidence of injury. The 
roentgenogram, Figure 3, was taken at this time. 
The epiphysis is more developed and the changes 
are not quite so evident, but there is an area in the 
center of the epiphysis somewhat saucer shaped near 
the articular surface which is rarefied and the 
border is more dense. The epiphyseal line is still 
irregular and former changes may still be observed. 

There have been no abnormal symptoms since 
the operation and the patient has been under con- 
stant observation for three years. 


This case illustrates an acute inflammatory 
condition. Clinically the symptoms appeared 
to be those of an early acute osteomyelitis of 
the neck of the femur. In early cases of 
osteomyelitis with foci in the metaphysis the 
foci is quite small. By establishing drainage 
in the outer portion of the neck in order to 
avoid injury to the epiphyseal line a small 
focus with gross pus may not always be seen. 
Only the one colony of staphylococcus was 
grown from the material removed from the 
neck of the femur. The cultures from the 
shaft of the femur and joint fluid were sterile. 
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Fig. 2. Seven and one-half months after operation. 
The changes in the epiphysis and metaphysis are not quite 
so marked. The epiphysis is more flat than normal, the 
line more irregular,and there are changes still present in 
the metaphysis. The surface outline of the head appears 
somewhat worm eaten. The central part of the epiphysis 
appears more dense. 


The presence of acute inflammation in the 
region of the hip is evidenced by the high 
leucocyte count, fever, the local findings and 
the clinical history with the absence of a 
history of trauma. There are several possi- 
bilities as to the location of the inflammation. 
There may have been a focus of infection in 
the neck of the femur near the epiphyseal line 
resembling a Brodie’s abscess, or a low grade 
osteomyelitis. I made no effort to approach 
the region of the epiphysis or to demonstrate 
gross pus on account of the short duration of 
symptoms. The findings and the _post- 
operative course are compatible with other 
cases I have seen where tension has been 
relieved with drainage of very early acute 
small osteomyelitic foci in the neck of the 
femur. They are also compatible with the 
drainage of a Brodie’s abscess which may heal 
without prolonged or even any suppuration, 
as Dr. Bevan has shown in his treatment of 
those cases. Cultures taken from these 
abscesses are often sterile. In this case the 
limping disappeared completely as soon as 
could be expected after an arthrotomy on the 
hip joint, and the patient was walking 


Fig. 3. Eighteen and one-half months after operation. 
There is a saucer shaped area of rarefaction with a dense 
border in the center of the head. The epiphyseal line is 
still irregular and former changes may still be observed. 


normally within a few weeks—a circumstance 
which does not conform to the usual course 
of Perthes’ disease. Since there have been no 
other symptoms at this late date, over 3 
years afterward, it may be inferred that the 
operation favorably influenced the disease. 
This might be explained by relief of inflam- 
matory tension in the metaphysis from the 
osteotomy of the neck of the femur. 

The location of the inflammation may have 
been limited in the epiphysis. The micro- 
scopic evidence in the case operated upon by 
Phemister proves that this may be the site of 
inflammation in Perthes’ disease. Phemister 
is of the opinion that the history and roent- 
genograms of this case corroborate his theory 
of inflammation with a probable origin in the 
epiphysis. 

The acute symptoms may have been due to 
an acute synovitis due to an extension from a 
focus of infection in the epiphysis or metaphy- 
sis. 

It is possible that the Perthes’ disease pre- 
disposed to the development here of a metastat- 
ic synovitis or arthritis from the focus of 
infection in the nose. 

It is also possible that the acute symptoms 
were due to an exacerbation of the inflamm- 
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tion in the epiphysis which had extended 
through into the metaphysis. This last possi- 
bility would concur with Phemister’s theory 
of origin in the epiphysis. 

A review of other cases of Perthes’ disease 
operated upon and also a consideration of 
cases associated with an acute inflammatory 
condition are of interest to compare with this 
case. 

The recognition of this condition as an 
entity may be credited to Calvé, Legg, and 
Perthes. Previous to the time of recognition, 
these cases were described under the headings 
of arthritis deformans juvenilis and mild 
tuberculosis of the neck of the femur (Perthes, 
Waldenstroem). ' 

It is characterized by occurrence usually 
between the ages of 5 and 1o years. It is 
more common in boys. The earliest sign is 
usually a limp, insidious in its development, 
with little discomfort. In some cases the onset 
is more acute. There is usually limitation of 
motion, especially abduction. After a variable 
period of several months, there is a steady 
and usually complete subsidence, although 
careful examination may show a slight 
residual limitation of mobility. In some 
cases there may be shortening of the leg. At 
any time during and even after the phase of 
active symptoms, the hip joint shows a cycle 
of osseous changes peculiar to this disease. 
These consist of a distortion and flattening 
of the head of the femur. There is usually 
a stage when the epiphysis appears frag- 
mented. A broadening and stunting of the 
femoral neck may be seen to a greater or less 
extent. There may also be changes in the 
acetabulum, which Platt believes are due 
to the adaptation of the cavity to the altered 
lines of pressure through the deformed head, 
and similar to the changes in the epiphysis, 
and thus truly specific. On the contrary, 
Jansen believes that a flattening and enlarge- 
ment of acetabulum occurs first and that the 
flattened head resulis from the flattened 
socket. 

Five other surgeons have operated upon 
a total of eight cases of this condition. 

Perthes operated upon a case removing 
specimens for examination. The external 
surface of the cartilage of the head appeared 
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smooth but flattened. Microscopic examina- 
tion of the piece from the head showed nu- 
merous isolated islands of cartilage between 
which were bone cells. He found nu evidence 
of inflammatory infiltration. A piece of 
synovia showed no changes on examination. 

Legg operated upon and curetted a septic 
focus in the neck of the femur through the 
great trochanter. A staphylococcus growth 
from the necrotic material was obtained. 
He believed it improbable that changes in 
the head were due to infection of the neck, 
since in many cases of known infections of the 
neck, there are no similar changes in the head. 
He considered trauma at the epiphyseal line 
producing a circulatory disturbance as the 
cause. Allison and Moody failed to produce 
a condition similar to this experimentally by 
trauma of the epiphysis in rabbits. Adams 
says, in young children a much larger portion 
of the epiphysis is nourished by the artery 
through the ligamentum teres, but as the 
child develops more of the circulation comes 
from the posterior reflected capsule which 
runs up back of the neck. 

Kidner has operated upon four cases. His 
first case, in addition to typical roentgen 
changes in the head, showed a large single 
subepiphyseal cavity with a distinct wall re- 
sembling a bone abscess of a low grade in- 
fection. One or more areas of absorption may 
be seen in the neck of the femur in the 
roentgenograms of many other reported cases, 
although no other cases which show these 
areas have been operated upon. Kidner 
drilled through the greater trochanter under 
the fluoroscope and curetted the bone. 
Cultures showed staphylococcus aureus of 
low vitality. The hole was filled with bone 
wax and closed tightly. Recovery was un- 
eventful. Six months later motion was prac- 
tically normal and there was no shortening of 
the leg. 

Recently Kidner reports that he has op- 
erated upon three more cases of Perthes’ 
disease because the patients had acute 
symptoms for a period longer than usual. 
These cases were still under treatment by 
fixation. One had vacuoles outside the 
epiphyseal line, one had what he thought was 
an acute osteomyelitic cavity of the Brodie 
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type, farther out in the neck. All three were 
negative on culture, and all three provided 
granular masses of bone which were said by 
pathologists to be infectious in origin. 

Kidner believes that a hematogenous in- 
fection of low grade attacking the sub- 
epiphyseal region of the neck of the femur 
at the epiphyseal line would account for the 
disturbance of circulation. The resulting 
loss of bone salts in the epiphysis would be 
the same as if interference were due to trauma- 
tism. He says that this destruction of bone 
in the neck has an analogy in the blind, com- 
paratively innocuous, circumscribed abscess 
of bone elsewhere. The variation of the 
virulence of infection may cause the variation 
in the nutrition of the head of the femur. He 
states that the cause of this process, however, 
may be due to other things, such as, trauma, 
or nutritional disturbance. 

Phemister operated upon one case. In the 
roentgenogram the margin of the neck border- 
ing on the epiphyseal line and the iliac portion 
of the articular surface of the acetabulum 
appeared slightly uneven in addition to the 
flattened head. The joint in this case con- 
tained slightly turbid straw-colored fluid. 
There was a mild synovitis with a few small 
villous tags attached to the synovial lining. 
One of these tags microscopically showed 
hyperplastic connective-tissue elements with 
a few areas of round celled infiltration and a 
thickened synovial covering rich in nuclei. 
Sequestra were present in the center of ossi- 
fication and microscopically granulation tis- 
sue and necrotic débris. There was some 
degeneration in the zone of cartilage growth 
with destruction of bone on the epiphyseal 
side. The marrow of the adjacent cancellous 
bone of the neck was slightly fibrous in the 
portion examined microscopically. Cultures 
were negative for bacteria in his case. Path- 
ologically, he believes it an infectious con- 
dition located in the epiphysis. 

Osgood reports a case operated upon by 
Smith-Petersen. This was in a boy of 16 
years with symptoms of short duration. At 
operation all findings and the appearance of 
the head were negative. A section from the 
epiphyseal line showed no sign of chronic 
inflammation, but there was a nutritional 
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change in the section of bone removed. Cul- 
tures were negative. 

Platt in a recent study of the cause and a 
study of his own cases believes that the morbid 
process belongs to a type of inflammatory 
bone lesion in which the infective agent is 
attenuated in virulence, dosage, or potency. 
He says: ‘The radiographic picture is mi- 
micked best of all by those conditions in 
which there is no doubt as to the existence of 
an inflammatory lesion; that is, osteomyelitis 
of the femoral neck.” Platt says that the 
onset is unusually insidious, fever is not 
infrequent, but is irregular, and the tempera- 
ture is rarely taken, as the children are not in 
the hospital. 

Sundt thinks infection of the rheumatic 
type may play a part as an exciting cause. He 
has collected five cases: Brandes, Taylor and 
Frieder, Flemming, Moeller and Elmslie, in 
which the disease developed directly or some 
time after acute polyarthritis; and adds two 
cases of his own. In addition, Perthes reports 
a case with multiple arthritis followed by 
typical changes. This suggests an infectious 
origin with a mild nonsuppurative condition 
and disturbance of circulation of the neck; 
but he admits that there may be other causes. 

In a few cases the condition apparently 
has been observed following acute osteomyeli- 
tis of the hip. Perthes describes such a case 
where the changes were noted 10 weeks after 
the subsidence, without operation, of an acute 
osteomyelitis of the hip. 

Another case reported by Preiser probably 
followed acute osteomyelitis, with swelling 
of the hip. There was no abscess formation. 
Shortening of the leg and limited abduction 
resulted. 

As to the possibilities of a congenital con- 
dition, Delitala believes that there must be a 
congenital alteration of the epiphyseal car- 
tilage of the upper end of femur or epiphyseal 
nucleus, which gives way to processes of 
ossification which are insufficient and irregular. 

Jansen believes that the shallow or flattened 
acetabulum brought about either through too 
thick a floor or through ischium varum may 
be classed among the congenital malforma- 
tions brought about by too small an amniotic 
sac and that congenital dislocation of the hip 
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may result from a different degree of a similar 
cause, or occur in the same patient. He 
believes that the changes in the head and 
neck of the femur are the pure mechanical 
result of the altered pressure and stress 
resulting from shallowness of the acetabulum 
and the erect position. 

Calot denies the existence of a Perthes’ 
disease and says that errors in diagnosis 
account for the failure to recognize these 
cases as congenital subluxation of the hip. 
However, in contradiction Sundt states that 
the condition may appear in a previously 
normal joint and thinks that the fundamental 
cause may be the disturbance of certain 
endocrine glands or of interaction among 
them. 

SUMMARY 


1. This case of Perthes’ disease was op- 


erated upon earlier after the acute onset of 


symptoms than any other reported case. 

2. The clinical picture and evidence in this 
case seem to corroborate the infectious origin. 

3. There was a definite aciive focus of 
infection in the maxillary sinuses with a his- 
tory of exacerbations and nasal discharge. 
The staphylococcus aureus was cultured from 
the sinuses. 

4. Following operation with osteotomy of 
the neck of the femur the case progressed to 
a cure without the usual chronic course. 
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5. Fixation of the hip over a long period as 
advocated by Kidner following operation 
would seem unnecessary as a routine proced- 
ure. 
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THE RESULTS OF SURGERY FOR MIGRAINE 


By J. ARTHUR BUCHANAN, M.D., M.S., PurBio, Cotorapo 


Section on Medicine, Pueblo Clinic 


tients were operated on from one to 

seven times for the relief of migraine. 

The histories of this large number of pa- 

tients furnish data which are valuable for 

estimating the end-results of operations for 

the relief of migraine. The operations were 

performed by surgeons all over the United 

States and varied in magnitude from cere- 

bral decompression and colectomy to circum- 
cision of the clitoris. 


GS tens ere op per cent of 1,335 pa- 


SURGICAL FIELDS 


All surgical fields except the orthopedic 
were invaded in an attempt to cure migraine 
by surgical measures. The nose and throat 
surgeon removed tonsils, spurs, polyps, and 
turbinate bones from the nose; and removed, 
destroyed, or treated the sphenopalatine 
ganglion. The ophthalmologist straightened 
tendons, and on one occasion trephined for 
glaucoma. The abdominal surgeon who limit- 
ed himself to orthodox rules removed the gall 
gladder, the appendix, broke up adhesions so 
that more might form, performed gastro- 
enterostomies, and colectomies, while the 
gynecologist took away or repaired the repro- 
ductive organs. If the latter was venturesome 
he wandered into wider fields and did the 
same as the abdominal surgeon, whereas the 
latter if venturesome removed or mutilated 
the reproductive organs to suit his fancy. 
The decompression was done by a general 
surgeon. 

The end-results from all angles of surgical 
attack were the same. Not a single patient 
among those who were operated on was cured 
or relieved more than temporarily, while those 
patients who were unfortunate enough to have 
their reproductive organs removed, or have 
a gastro-enterostomy formed, were made 
much worse on the part of migraine as well 
as generally. In those cases where a gastro- 


enterostomy had been formed, the general 
health was partially or wholly restored to 


the original status by the undoing of the 
gastro-enterostomy. 


THE BIOLOGICAL NATURE OF MIGRAINE 


Migraine is a biological character of man 
characterized by paroxysmal attacks of pain, 
usually in the head, either unilateral or bilat- 
eral, but occurring also in the abdomen, and 
associated with nausea, vomiting, mental de- 
pression, disturbances of sight, and many 
vague somatic disturbances. One or all of the 
symptoms may occur in an attack. The mani- 
festations start first in early life, and as a rule 
terminate during the fourth decade. The 
processes taking place before, during, and 
after the attack are entirely unknown. 

In 1919, on material collected in the Mayo 
Clinic, it was demonstrated that migraine was 
transmitted through the germ plasm accord- 
ing to Mendel’s two laws. All hereditary 
characters are transmitted from generation to 
generation as an integral part of the germ 
plasm of the individual who bears the charac- 
ter. The character forms a natural part of the 
life cycle of such individuals. Migraine oc- 
curs in man as a result of the integral consti- 
tution of his germ plasm and is the expres- 
sion of a normal physiological status. The 
condition is not a disease because it produces 
an inconvenience to its bearer. The person 
bearing the migraine character is no more 
abnormal than a person with brown or blue 
irides. There is no departure from the natural 
course of life in order for the migraine charac- 
ter to express itself. It is physiological for 
persons to have different colored irides as well 
as a goodly number of other characters, be- 
cause of the constitution of the germ plasm, so 
that, if one character occurring in man as an 
expression of ancestral traits is normal, it 
naturally follows that any condition that is 
brought to a person through the germ plasm 
is also biological. It is the expression of the 
type of stuff of which the individual is com- 
posed. 
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CASE HISTORIES ILLUSTRATING RESULTS OF 
SURGICAL MEASURES 


The extreme of surgical measures for the 
cure of a migraine character is illustrated in 
Case 1, while the milder surgical maneuvers 
are illustrated in Case 2. 


CasE 1. (929.) Mrs. L. O’D, age 40, came to the 
Clinic on August 21, 1922, because of vomiting, re- 
tention of food, and sick headaches. Father suffered 
from sick headaches and died at 68 from apoplexy; 
mother and two sisters living and well. Husband 
living and well. The patient had one miscarriage at 
the fourth month; scarlet fever as a child, diphtheria 
in adult life, influenza in 1910, tonsillitis frequently, 
and hay fever from July 1 to September 1 when liv- 
ing in Pueblo. The first surgical wave occurred in 
1902 when the cervix was amputated; in 1913 a 
rectal operation was done for hemorrhoids; in 1917 
an appendectomy was performed; in 1922 a gastro- 
enterostomy was made and adhesions broken up; in 
1923 gastro-enterostomy was undone, and adhesions 
broken up again, but this latter was done to make 
it possible to arrive at the operative field. The 
trouble began in early life with periodical headaches. 
The headaches were preceded for a short interval by 
black spots in front of the eyes. They were unilateral 
or bilateral frontal, and were relieved only by vomit- 
ing. The attacks would last a part of a day, a day, 
and at times 2 days. The headaches in the beginning 
occurred infrequently, but gradually increased to 
once each week. During the year before admission 
to the Clinic the attacks had occurred more often 
than once a week. During the year before the gastro- 
enterostomy she had had a good deal of domestic 
infelicity, and an irritable stomach began to show 
signs about 1 to 2 hours after eating. She was ad- 
vised that all symptoms would be relieved by a 
gastro-enterostomy. After the operation the head- 
aches continued unabated. In addition to the symp- 
toms which she had had before operation she now 
became troubled with vomiting with and without 
headaches, and food was retained in the stomach as 
long as 14 hours. Because of constant loss of weight 
and inability to retain any food except liquids, she 
was advised to have the gastro-enterostomy undone. 
The operation and convalescence were uneventful. 
The headaches continue to occur but the general 
health is gradually improving. 

The five operations to which this patient has been 
subjected have only tended to debilitate her general- 
ly, and have had no good influence on the primary 
condition. 

Case 2. (36.) Miss J. R. B., age 32, came to the 
Clinic on May 15, 1922, because of sick headaches. 
Father and mother living and well; one brother has 
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sick headaches; four sisters living and well; one sister 
died in infancy. Father had sick headaches which 
stopped during the fiftieth year of his life; paternal 
grandfather had sick headaches; one sister of father 
had sick headaches; two sisters and two brothers 
of father were free of headaches. The patient had 
tonsillitis as a child, and malaria when 4 years of age. 
The menstrual history was negative. When about 
15 years of age she began to have sick headaches. 
The attacks came once or twice a year, and lasted 
from a day to one and one-half days, and were asso- 
ciated with vomiting and general bodily distress. 
This kept up until 2 years before admission when she 
began having headaches every 2 weeks. The attacks 
usually came late in the afternoon, and lasted during 
the night. The pain was located over one eye as a 
rule, but occasionally at different parts of the head 
and back of the neck. The attacks usually were 
severe enough to stop further work for the day. 
Preceding the onset of pain the patient experienced 
a sense of all-goneness. Scotomata did not precede 
the attack. The attacks were sometimes relieved 
by vomiting. For the relief of these symptoms the 
patient had an appendectomy in the spring of 1921, 
and a tonsillectomy in November, 1921. The opera- 
tions had no influence on the course of the trouble. 


COMMENT 


The histories of the two patients presented 
illustrate exactly the end-results of surgery for 
migraine. The minor assaults to destroy foci 
of infection in teeth, tonsils, gall bladder, 
appendix, and so forth, are all valueless. A 
new chapter in medicine may be written by 
surgeons not operating on patients for the 
relief of migraine. Persons with migraine are 
not so far as knowledge is available exempt 
from any disease occurring in man. 


SUMMARY 


1. Migraine is hereditary in man and is 
transmitted from generation to generation 
according to the laws of Mendel. 

2. Surgical procedures have no place in the 
therapy for migraine. 
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CYSTINURIA; A COMPREHENSIVE STUDY WITH REPORT OF AN 
INTERESTING CASE 


By AUGUSTUS HARRIS, M.D., F.A.C.S., BRooktyn, NEw York 


ISS M. B., age 16, referred by Dr. F. 

M Schroeder, came to my office complaining 

of pain and “soreness” in both flanks, 

more marked on the left side. She was of a distinctly 

neurotic type, the speech was hesitant and she was 

very slow in responding to questions. There were no 
urinary symptoms. 

Previous history. Bowels somewhat constipated. 
She had been thoroughly studied for 2 weeks in one 
of our leading hospitals, and, after X-ray examina- 
tions of the gastro-intestinal tract, a diagnosis was 
made of chronic appendicitis with psychic epilepsy. 
A short time afterward her appendix was removed 
by a prominent surgeon in another institution. After 
3 weeks she returned home and in 24 hours the severe 
abdominal pain compelled her to reenter the hos- 
pital, where she remained for 4 weeks. At this time 
cystoscopic study led to a diagnosis of colon bacillus 
pyelitis (right side) with negative pyelography. 
Thereupon she passed considerable gravel over a 
period of 8 weeks. 

After her convalescence from the operation, the 
pain persisted and she was referred to me because of 
the finding of some pus cells in the urine. She was 
immediately placed upon alkalies, forced water, and 
bacillus acidophilus culture, and, for a few days 
afterward, suffered three attacks of severe renal 
colic accompanied by slight rise of temperature and 
pyuria. 

Cystoscopy, May 12, 1922. No cystitis was pres- 
ent. The ureteral orifices were normal. The bladder 
was irritable but of normal capacity. The catheter 
passed to the right renal pelvis and with clear return 
flow of urine. The left catheter was completely 
blocked at a point 6 centimeters from bladder with 
scant return flow of cloudy urine. A wax-tipped fili- 
form bougie passed to this point showed a definite 
scratch. Diagnosis: Ureteral calculus (left). 

At the next examination the wax bulb confirmed 
the finding of a scratch and the ureter was dilated 
to No. 12 and 14 F, with bougies. The urinary sedi- 
ment was found to contain many typical hexagonal 
cystin crystals. 

On May 24, the ureter was dilated to No. 14 and 
16 F, and the obstruction was found to be only 
1.5 centimeters from the bladder. (Stone moving 
down.) 

On June 3, urine was clear, patient free from pain, 
left ureter dilated to No. 20 F as far as obstruc- 
tion. 

A few weeks later the patient passed a stone about 
the size of an olive pit. Since that time, however, 
the patient has suffered several attacks of severe 
colic, requiring morphine for relief. During, and 
immediately following each attack, there appeared 


“‘showers”’ of cystin crystals in the urine. Over a 
period of a few months she passed four other stones, 
varying in size from a match head to a cherry pit. 

Chemical analysis of one small stone by Dr. W. W. 
Hala showed pure cystin. The urine had been inter- 
mittently cloudy, and, while she had suffered slight 
pain in the left side, it had been notably less severe 
and less frequent and she was attending school 
almost without interruption. 

On February 22, she suffered rather severe pain 
in the left kidney which kept her in bed for one day 
only. Symptomatic relief continued until May 17, 
when she had two more severe attacks of pain, and 
the urine became turbid with pus. X-ray study re- 
vealed a stone in the pelvis of the left kidney about 
the size of a small English walnut, with right kidney 
negative. 

On May 24, I operated upon the left kidney and 
removed the stone through a rather long pyelotomy 
incision in the line of the ureter. The kidney was 
carefully explored for evidence of other calculi or 
fine gravel, and the pelvis repeatedly irrigated. The 
incision in pelvis closed with No. oo Catgut. The 
tissues were closed in layers and cigarette drain in- 
serted for 48 hours. Convalescence was uneventful, 
the wound was completely healed by primary union 
in 10 days, and the patient left the hospital in good 
condition on the thirteenth day. 

The stone was funnel-shaped and of a yellowish- 
brown color, rather than greenish-yellow as usually 
described. Also the stone was rather hard but some 
what friable and the crystalline deposits, on the 
rough side toward the calyces, could be chipped off 
with the finger. Under a lens the surface was uni- 
form throughout, and chemical analysis by Dr. W. 
W. Hala revealed pure cystin with a very minute 
quantity of calcium phosphate and blood. Frag- 
ments were dissolved in 10 per cent ammonium 
hydroxide solution and allowed to crystallize. They 
showed clusters of the clear hexagonal crystals as 
they appeared in ‘‘showers” in the urine. 

We have kept the patient on a low protein diet 
with mostly vegetables and given her % to % dram 
of bicarbonate of soda three times a day intermit- 
tently. We were cautious to avoid the danger ol 
“alkalosis” by giving rest periods between the alkali 
therapy. She has drunk quantities of distilled water. 
The patient confesses recently to be taking a square 
meal with meat two or three times weekly. 

Up to the time of the last operation she had been 
having renal lavage treatments with nitrate of silver 
every 4 to 6 weeks with the object of avoiding chronic 
pyelitis in so far as possible. The urine from the 
right kidney had almost always been clear, and lat- 
terly, the renal lavage of the left had been accom- 
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plished by passing both full-sized catheters to the 
left pelvis whenever the urine contained pus. 

In spite of diet, alkali therapy, and other meas- 
ures, each urinalysis showed some cystin crystals, 
but on the other hand, clinically, the patient had 
obtained marked symptomatic relief over a period 
of several months. How long this case will be spared 
from the recurrence of calculi is entirely a matter of 
conjecture and we are concentrating our efforts 
along this line. The writer hopes to conduct some 
experiments at a later date. 


GENERAL CONSIDERATIONS 


From several viewpoints I became greatly 
interested in the case reported, and I con- 
cluded to make a thorough study of the litera- 
ture concerning this rare condition. I was 
more particularly impressed in the beginning 
of treatment with the repeated tendency to 
form stones and my consequent helplessness 
in affording lasting relief to the patient. 

After this study, I am convinced of the 
lack of positive knowledge in regard to the 
production of cystin in the body and in the 
urine. All sorts of divergent theories are pro- 
mulgated. All are agreed that cystin is an 
intermediate product of protein metabolism, 
but the production of cystinuria is not under- 
stood. The work of the biochemists carries 
us into endless animal and human experiments 
with intricate chemical processes most con- 
fusing to the clinician. The substance is an 
amino-acid, containing about 25 per cent of 
sulphur and is often accompanied by the dia- 
mins: leucine, tyrosine, putrescine, and cada- 
verine, etc. 

In a recent case reported by Macalpine the 
urine emitted a very foul odor, apparently due 
to liberation of sulphur as sulphuretted hy- 
drogen. A careful search for putrescine and 
cadaverine was unsuccessful. 

In cystinuria it has been shown that it 
comes from the tissues of the body, since 
cystin given in the food does not increase the 
amount excreted. Theories point to possible 
disturbances in the tissues, lungs, intestines, 
kidneys, and liver. Certain it is that cystin 
plays a leading réle in the production of bile. 
Cystinuria is always increased on a mixed diet 
containing abundant nitrogen and sulphur. 
Conti’s study of two cases with articular rheu- 
matism always showed an increase on shifting 
from a milk to a meat diet, and the amino- 


acids were always diminished in the periods 
following the “‘showers”’ of crystals in the 
urine. The hepatic and renal function tests 
were always negative, and the daily quantity 
of cystin was not in proportion to the amount 
of urine passed. The urinary sulphates were 
diminished during the elimination of cystin. 
Blum found that the flooding of the intestines 
with cystin, even to the point of toxicity, 
failed to produce cystinuria. 

Von Bergman, Marowski, and others re- 
ported observations pointing to the liver as 
the source of cystin. Cystin is notably essen- 
tial to nutrition and growth as shown by the 
experiments of Osborn and Mendel. They fed 
rats with raw navy bean, which produced mal- 
nutrition from absence of cystin. Sondern 
reported that intensive dietetic studies of cys- 
tinuria failed to yield practical clinical results. 
He expressed himself that “‘cystinuria may be 
the fault of hepatic function.”” Alsberg and 
Folin failed to eliminate cystin from the urine 
of a case fasted for 13 days with practically 
no protein at all. Thiele also found the elimi- 
nation of cystin to be independent of diet. 

Jacoby and Klemperer reported marked 
success in eliminating cystin from the urine, 
with relief from renal colic, by giving sodium 
bicarbonate internally and a vegetable diet. 
In this connection Prof. A. Neuman and later 
Rosenfeld reported some success in control- 
ling the cystin in the urine under this treat- 
ment, but both these writers stated that the 
effect was only temporary and they could not 
control it satisfactorily. Conti reported simi- 
lar results with proper feeding. 

Baumann and Preusse produced artificial 
cystinuria in dogs with bromide, chloride, or 
iodide of benzol with acetyle cystein. 

Garrod considered cystinuria an arrest rath- 
er than a perversion of metabolism. 

Cystinuria, is, indeed, a rare condition and 
has been reported by some to be present once 
in 20,000 analyses, by others once in 35,000. 
In spite of its rarity, I believe that there are 
many cases which may be overlooked or 
which are not reported in the literature. How- 
ever, a well-known pathologist of wide expe- 
rience in this city does not recall having seen 
a case. I know of two other recent cystinuric 
patients, one having had arthritic symptoms 
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and without urinary symptoms, a female pa- 
tient of Dr. L. S. Mullin. The other case was 
a male, age 40, who had suffered three attacks 
of renal colic over a period of 18 months. 
Skiagraphy was negative and Dr. S. L. Fisher 
reports that there has been no recurrence of 
symptoms during the past 2 years. The total 
number of cases reported approximates 140 
over a period since 1810, when it was first 
described by Wollasten. He erroneously called 
it cystic oxide from kystis (bladder), following 
examination of a bladder stone. 

The condition occurs at all ages and in both 
sexes, but is notably more prevalent in the 
male and in young adults. Rosenstein re- 
ported as many as 45 stones removed from 
one patient. 

There are many contradictory statements 
as to the tendency of cystin to form calculi, 
but I believe it is the consensus of opinion 
that stones are likely to form because of the 
insolubility of cystin. Some have reported 
cases associated with distinct arthritic symp- 
toms and a few with urticaria. 

It has also been noted that many cystinurics 
are of a distinctly neurotic type. This fact 
was striking in the writer’s case. There is a 
strong family tendency to this condition as 
repeatedly shown. Kretschmer reported a 
case in twin boys of g years each with vesical 
calculi which he successfully removed by litho- 
lapaxy. 

Another point of especial interest in cystin 
calculi is their penetrability to the X-ray. In 
the older literature there is but little accurate 
information. There seems to be a prevalent 
but erroneous idea that cystin stones are not 
opaque to the X-ray. Some have declared 
that they are not shadow-casting, others that 
they are very dense. Taking all the limited 
data on the subject, it appears that most 
cystin stones are shadow-casting. However, 
in recent years, Graves reported a case which 
he diagnosed by the wax tipped bougie and in 
which the pyelogram revealed the stone as an 
area of diminished density. Removal of this 
stone and analysis proved it to be cystin. 

Henry Morris, in a careful study, demon- 
strated to his own satisfaction that these 
stones are opaque to the X-ray. In 1906 he 
collected 11 of these stones from the Museum 
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of the Royal College of Surgeons. The stones 
were of different sizes and from different parts 
of the urinary tract, six having required sur- 
gical removal. 

Wolf, Kienlock, and Neuman have also 
cited experiences with shadow-casting cystin 
calculi. 

Graves’ experiment to test the penetrability 
of cystin stones to the X-ray was not a fair 
one. He gave capsules of pure cystin inter- 
nally and also capsules of bismuth for com- 
parison, and found that no shadow appeared 
from the cystin capsules. This is very different 
from the actual calculi, and, as Arcelin points 
out “the opacity of a calculus is determined 
by the thickness and structure as well as by 
the composition.”” One may be compactly, 
the other loosely, held together. 

In regard to the marked tendency in some 
to the reformation of stone, a striking case is 
reported by Dr. A. Mueller, of Berlin, who fol- 
lowed a case from 1902 to 1909, during which 
time he performed four nephrotomy opera- 
tions and one litholapaxy in a young man. 
In this case X-ray examinations were re- 
peatedly positive. 

History shows that analyses of most of the 
stones which have been removed are of pure 
cystin composition, although some have been 
found to contain admixture of calcium phos- 
phate or oxalate, or ammonium or magnesium 
phosphate. 

A recent case of interest is that of Tennant 
(1923) in which 12 stones were removed from 
the right ureter, one large stone from the right 
kidney and another from the left kidney. This 
required three major operations in a woman 
of 21 years. 

When we stop to consider these facts, we 
are impressed at once with our helplessness in 
controlling the re-formation of calculi in the 
urinary tract. This applies not alone to cystin 
but the other forms, like oxalate, uric acid, or 
urate. It is a problem of tremendous impor- 
tance to urinary surgery. It is worthy of note 
also that analysis of most calculi reveals the 
fact that their composition is mixed. 

The writer believes that, in the not far dis- 
tant future, urinary calculi will become largely 
a medical rather than a surgical problem. We 
hope to see our knowledge of diet, nutrition 
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and metabolism grow to that point where the 
underlying chemistry will be well understood, 
and the formation of crystal “‘showers,”’ gravel, 
and calculi prevented. 

In this connection, however, Thomson 
Walker states that the excess of crystalline 
formations is, in itself, insufficient to produce 
calculi. It also requires a “‘cement substance”’ 
or insoluble colloid formed from fibrinogen or 
fibrin to hold the particles together. Just how 
this is brought about is not known. It is 
thought to be induced perhaps by “‘inflamma- 
tory reaction” from bacteria passing through 
the kidney in large numbers from the blood 
stream, or perhaps by the continued irritation 
of the crystals themselves. 

A great deal has been said in recent years 
by prominent urologists of the part that uri- 
nary ‘“‘stasis” and infection have to play in 
etiology of stone. While these are a factor in 
some cases, they do not appear to be impor- 
tant except perhaps in the alkaline phosphatic 
variety. It would seem, for example, that 
where local infection is encountered with the 
presence of calculi in the urinary tract, the 
stone was the antecedent and producer of the 
infection rather than the result of it. How- 
ever, who knows but what an unrecognized 
symptomless bacteriuria from focal infection 
streptococci may have preceded all these? 
As far as pyuria is concerned we often see it 
accompany the renal colic and disappear be- 
tween attacks. 

Again the urinary “stasis” produced by 
obstructive lesions in the urinary tract, to my 
mind, plays a minor part except in phosphatic 
types. I believe that this is illustrated in the 
many cases of calculi not accompanied by 
filiform urethral stricture or prostatism, or 
ureteral stricture or kinks. Then, too, in hy- 
dronephrosis where it is accompanied by stone, 
it is usually found that the calculus has 
blocked the mouth of the ureter and produced 
the obstructive lesion rather than resulted 
from it. 

If infection plays any part at all, it is largely 
blood-borne with a certain “‘specificity.”” This 
is illustrated in the every-day case of chronic 
renal tuberculosis where pus is poured out in 
quantities often for long periods without form- 
ing calculi except in rare instances. A most 
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Fig. 1. Roentgenogram of left kidney showing cystin 
calculus in pelvis, also outline of kidney. 


interesting piece of work in regard to elective 
localization of bacteria and their relationship 
to urinary calculi was recently done by Rose- 
now and Meisser of the Mayo Foundation. 
They infected the teeth of six dogs with strep- 
tococci recovered from the urine of a patient 
with nephrolithiasis, and, in all of the five 
dogs which lived, urinary calculi developed. 
None of the control cases infected with other 
strains of streptococci developed stones. 

In 1919, Dr. A. J. Ochsner reported striking 
results in the prevention of recurrence of renal 
and ureteral calculi by ‘having the patient 
drink only distilled water. This appeared logi- 
cal in that it eliminated the lime salts. It is 
a well-known fact that stones are more preva- 
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Fig. 2. Photomicrograph, showing clusters of hexagonal 
cystin crystals as they appeared in “‘showers” in the urine. 
Specimen obtained by dissolving fragment of stone in 
ammonium hydroxide solution. (Courtesy of Dr. Archi- 
bald Murray.) 


lent in limestone regions, as in India. A boiler- 
maker patient of Dr. Ochsner’s suggested this 
method to him and stated that his colic had 
been entirely relieved in this way. The patient 
said that he had eliminated clogging of the 
boilers with lime in the form of scales and 
thought that it would be good for the kidneys. 
Since that time, however, a number of cases 
of calculi have been reported in patients who 
drank only distilled water. In this connection, 
however, we must consider how often stones 
are multiple, small and overlooked at the 
operating table with almost immediate recur- 
rence of symptoms and positive skiagraphy. 
There are some surgeons who believe that 
recurrence after operation is as high as 50 per 
cent. With renal lavage, antiseptic therapy, 
and other measures for control of urinary in- 
fection, we are attacking only one side of the 
problem as far as calculus formation is con- 
cerned. Even with the removal of obstructive 
lesions of the urinary tract from top to bottom 
and also the removal of all demonstrable in- 
fection foci, it would appear that calculi will 
continue to form. Only a more complete 
knowledge of the body chemistry will carry 
us to a point where calculi will be largely pre- 
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Fig. 3. Fig. 4 
Fig. 3. Photograph of cystin stone removed from pelvis 
of left kidney. Size of stone somewhat reduced by crum- 
bling of crystals before photograph was taken. 
Fig. 4. Magnified photograph of cystin stone showing 
uniform crystalline deposits throughout. (Courtesy of 
Mr. F. H. Humphries.) 


vented, and not recur after one or more major 
surgical operations have been performed. This 
involves not only a surgical problem as before 
intimated but an intricate medical problem 
for prophylaxis. 

Concerning the strong hereditary tendency 
in cystinuria, I have carefully examined the 
urinary sediments of the various members oi 
the family with the following results: 

Mother 53 years negative 

Father 63 years negative 

One sister 25 years negative 

One sister 27 years negative 

One brother 29 years oxaluria 

One brother 31 years oxaluria 

One brother 33 years heavy cystinuria 
and oxaluria. This brother has suf- 
fered a great deal with severe head- 
aches and is said to have had “kidney 
trouble” in childhood. 

One brother 14 years showed cystinuria. 
Had several attacks of “rheumatism”’ 
but had no urinary symptoms. 

It is to be noted, therefore, that two other 
members of the family have cystinuria (broth- 
ers), one of them with a definite “ rheumatic’”’ 
history, the other having a distinct oxaluria 
associated with cystin. Two other brothers 
also showed a marked excess of oxalates. I 
am not certain as to whether any other ob- 
servers have found oxaluria associated with 
cystin or in members of cystinuric families. 
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DIAGNOSIS AND TREATMENT OF GASTROJEJUNOCOLIC FISTULA 
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From the Department of Bacteriology and Pathology, College of Medicine, University of Illinois, and the Cook County Hospital 


, | \HE surgical treatment of gastric and 
duodenal ulcer has recently gained wide 
acceptance because of the excellent re- 

sults reported from American and foreign 
clinics. This has resulted in an accumulation 
of a great literature on the technique, end- 
results, and complications following this form 
of treatment. 

It is not the purpose of this paper to dis- 
cuss the various methods of operation but 
rather to lay stress on certain of the compli- 
cations which may follow operation for ulcer, 
namely, gastrocolic and gastrojejunocolic fis- 
tula. This phase of the subject attracted our 
attention because in a series of 127 operations 
for gastric and duodenal ulcer performed by 
one of us, gastrojejunocolic fistula occurred 
twice within 6 months and because early 
recognition and prompt radical treatment 
resulted in a cure. 

Fistulous communication between the bowel 
and stomach due to various causes has been 
studied by Bec (3), who found 62 cases re- 
ported up to 1897 and who classified the 
causes as follows: 

1. Gastric causes: Carcinoma, 35 cases; 
ulcer, 12 cases; tuberculosis, 1 case. 

2. Extragastric causes: Carcinoma of the 
colon, 8 cases; abscess in the peritoneal cavity, 
5 cases; congenital fistula, 1 case. 

Port and Reizenstein (17) found but 95 cases 
up to 1907 and Voorhoeve (22) found 105 cases 
from all causes up to 1912. To this group 
must be added the case of traumatic gastro- 
colic fistula reported by Le Noir, Haret, and 
Desbouis (13) following multiple stab wounds 
of the stomach and intestines. 

In 1920 Bolton and Trotter (4) collected 27 
cases of fistula between the stomach and intes- 
tine following operation for ulcer, and added 
four of their own. Since that time 14 more 
postoperative cases have been reported, mak- 
ing a total of 45 up to the time of the writing 
of this article. 

In studying the reported cases following 
operation for ulcer as well as those due to 


other causes, we were impressed by the fact 
that all but one of the patients were males and 
that the majority were between the ages of 
30 and 50. 

The type of operation performed for the 
original ulcer seemed to be of minor impor- 
tance, as the fistula occurred after posterior 
gastro-enterostomy with and without pyloric 
resection and Linhart (14) reported an in- 
stance after a Roux intestinal anastamosis. 
The symptoms began in from a few weeks to 
9% years, but usually within 1 year after op- 
eration. It is of importance to note that this 
coincides closely with the time gastrojejunal 
ulcers begin to show symptoms. There seems 
little doubt that a gastrojejunal ulcer is the 
forerunner of a fistula and that the preven- 
tion of the one will prevent the other. It is 
also of interest to note that Rankin and 
Mayo (19) estimate that gastrojejunal ulcer 
occurs in from 1 to 3 per cent of patients after 
operation for gastric or duodenal ulcer. 

The clinical signs are characteristic in a 
well developed case, but instances are on 
record in which recognition was difficult or 
impossible. Thus Aron (1) reported a case in 
a man in whom the course was clinically 
latent and in whom the gastrocolic fistula 
was found accidentally at autopsy. Others 
(Frankau, 9; Burnham, 5; Saar, 20) have re- 
ported cases with sudden onset while Firth (8) 
described an instance in which gastrocolic 
fistula was the first manifestation of a pre- 
viously existing ulcer. In the majority of 
cases, however, there were symptoms of gastro- 
jejunal ulcer for some time before the clinical 
manifestations of fistula developed. 

The clinical symptoms and signs of fis- 
tula between the stomach and intestines are 
quite characteristic, although one or more of 
these manifestations may be absent. Perhaps 
the most characteristic sign except that pro- 
vided by the X-ray is fecal vomiting upon 
which manifestation alone a diagnosis may 
be made, if other signs of ileus are absent an: 
especially if there is a history of previou: 
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Roentgenogram of Case 1, showing a large de- 


Fig. 1. 
fect at the great curvature of the stomach and two sac- 
like projections in the jejunum near the point of its at- 
tachment to the stomach in a gastro-enterostomy operation. 
The barium entered the rest of the jejunum through the 


segment showing the two sac-like deformities. No direct 
communication between the stomach and colon or jejunum 
and colon was seen. 


operation for gastric or duodenal ulcer. The 
vomitus may resemble the stool contents and 
Arons (2) reported a case in which formed, fecal 
masses were found in the vomitus. Diarrhea, 
which is persistent, appearing periodically or 
continuously, is a valuable symptom and may 
be the first manifestation of a gastrojejuno- 
colic fistula. The stools are yellow or grayish, 
soft, and acid and contain much undigested 
food, especially meat fibers and fat. Excessive 
fat in the stools is considered by Strauss (21) as 
suggestive of fistula if other conditions, es- 
pecially pancreatic disease, can be ruled out. 
The rapid passage of the food through the 
gastro-intestinal tract within 2 to 3 hours in 
a case reported by Goldschmidt, (10) no doubt 
plays an important réle in the marked loss of 
weight and strength so commonly seen in 
these patients. 
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Roentgenogram of Case 2, showing barium meal 
entering the distai half of the transverse and the descending 
colon from the stomach via a very small segment of jeju- 
num, illustrating the almost direct communication between 
the stomach, jejunum, and colon; and thus proving the 
existence of a fistula. 


Fig. 2. 


Another important sign and one which may 
clear up the diagnosis, even if the condition 
is not suspected is provided by the X-ray. 
This method permits the actual visualization 
of the fistula. But it is also important to re- 
member that some fistule have a valve-like 
formation at the site of communication so 
that a contrast meal may not show the condi- 
tion while a barium enema easily discloses the 
fistula (Groeschel, 11), or the fistula may be 
seen at certain examinations and not at 
others (Haudeck, 12; Falta, 7). A procedure 
suggested by Holzknecht was to inflate the 
rectum with air and to note the rapid increase 
in size of the stomach bubble. 

Other diagnostic measures which have not 
been employed so commonly but which may 
help in clearing up the diagnosis are to give 
a suspension of charcoal, methylene blue (R. 
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Neumann, 16), or carmine per rectum and to 
recover these from the stomach by ‘lavage in 
from % to1 hour. Pratt (18) described the 
disappearance of lavage water from the stom- 
ach in the manner sometimes seen in hour- 
glass stomach, and J. Marnoch (15) reported 
an instance in which the X-ray was negative, 
but in which water given as an enema was 
found in the stomach. 

The foregoing study of the literature also 
revealed that 14 of the 45, or 31 per cent of 
postoperative cases of gastrocolic or gastro- 
jejunocolic fistula occurred in the last 214 
years. The addition of our 2 cases to this 
series raises the rate to 35.5 per cent in the 
last 30 months. It is this rapid increase in 
frequency together with the complete cure 
attained in both of our patients by radical 
surgical treatment that has prompted us to 
publish the following two cases. 


Case 1. H. R., male, age 41, clerk, admitted to 
the Cook County Hospital on April 11, 1923. He 
had been ill for 25 years with severe epigastric 
pain, belching, vomiting, and weakness. A gastro- 
enterostomy was performed 6 years ago with relief 
of symptoms for 3 years, at which time another 
operation was performed and the original ulcer was 
found healed but another ulcer had formed at the 
site of the gastro-enterostomy stoma. The pain in 
the last few weeks had become almost continuous, 
and was not relieved by food or local warmth. 
Vomiting sometimes occurred after the onset of the 
pain. There was considerable loss of weight, and 
no improvement after a 6 weeks’ course of Sippy 
treatment. 

Examination revealed an emaciated male with 
tenderness in the right hypochondrium and under 
the right scapula. No rigidity or masses were found. 
The stools contained blood with the benzidine test. 
The stomach contents after an Ewald test meal 
showed free hydrochloric acid 37, total acidity 40. 
The urine was negative. The Wassermann of the 
blood was negative. The X-ray with barium enema 
showed a narrowing of the transverse colon just to 
the left of the midline and a poorly filled ascending 
colon. The X-ray of the stomach showed a defect 
at the greater curvature. The duodenal bulb was 
irregular. The gastro-enterostomy was not working 
well. No fistula were seen. Two small sacs were 
constantly present in the jejunum near the point 
of attachment to the stomach. These sacs were sus- 
pected of being jejunal ulcers. 

The following pathology was found at operation: 
The site of the original ulcer was indurated but 
microscopic examination showed that the process was 
benign. This healed ulcer had produced pyloric 
stenosis. There were found the remains of two pos- 








terior no-loop gastro-enterostomies with a gastro 
jejunal ulcer at the margin of one. This gastro 
jejunal ulcer had perforated into the colon and a com- 
munication about 0.5 centimeters in diameter con- 
nected the stomach, jejunum, and colon. 

The operation consisted of a resection of the ulcer- 
bearing portion of the stomach so that about one 
third of the pyloric portion of the stomach was re- 
moved. The gastrojejunal ulcer was resected and 
an end-to-end duodenojejunostomy was performed. 
A long-loop gastrojejunostomy was then made and 
the stomach and bowel were sutured with inter- 
rupted catgut. The X-ray examination, 2 weeks 
after operation, showed that the new communica- 
tion between the stomach and bowel was function- 
ing in a satisfactory manner. The patient rapidly 
gained in weight and the general condition improved 
greatly. He left the hospital without dyspeptic 
symptoms and was apparently cured. 

CasE 2. T. F., age 43, male, white, was ad- 
mitted to the Cook County Hospital on June 20, 
1923. He had complained of epigastric pain for 
many years until he suddenly developed a perforated 
gastric ulcer for which he was operated upon 4 years 
ago. Six months later he was again operated upon 
for pyloric obstruction after which he remained free 
from symptoms for the next 2 years. He then 
developed severe epigastric pains after meals. The 
pains were partialy relieved by soda. Vomiting oc- 
curred occasionally after meals. Severe diarrhea 
set in about a year ago. The stools were of light 
color, soft or liquid, contained no gross blood, and 
he had about six bowel movements daily. He was 
relieved but little after a strict course of Sippy 
management. 

Examination revealed the following: The teeth 
were in poor shape, the pupils normal, and the 
chest normal. The systolic blood pressure was 120 
millimeters and the diastolic 80. There was some 
tenderness in the epigastrium and over the liver 
but there was no rigidity. The liver reached 2 
centimeters below the costal arch but no masses 
were found in the abdomen. ‘The reflexes were 
normal. The urine contained a trace of albumin 
and a few hyaline and granular casts. The Wasser- 
mann of the blood was negative. The blood chemis- 
try showed non-protein nitrogen 32.0, urea nitro- 
gen 12.14, urea 25.97, creatinin 1.44. The X-ray 
showed that the gastro-enterostomy functioned well 
The barium appeared in a few minutes in the trans 
verse and in the descending colon. Several minutes 
later the stomach seemed to fill again from some 
other source. A barium enema showed that a smal! 
segment of jejunum communicated directly between 
the gastro-enterostomy opening and the upper part 
of the descending colon. This direct visualization 
of the communication between the stomach, jc 
junum, and colon proved the existence of a fistul 
at this point, a condition suspected when the diar- 
rhea persisted following the operation for ulcer. 

This patient was operated upon August 14, 1923 
The abdomen was opened by a median incision ex 
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tending from the xiphoid to the umbilicus. There 
were dense adhesions around the duodenum and 
a marked thickening at the site of the gastro- 
enterostomy. An exploratory incision was made in 
the stomach midway between the greater and lesser 
curvatures. The ulcer at the duodenum was found 
to be healed and the site of the gastro-enterostomy 
opening was very thick but still patent. Another 
opening which led to the colon was found about 
o.5 centimeters anterior to the stoma of the gastro- 
enterostomy. This opening easily admitted two 
fingers. The mucosa at this site showed a few 
petechie and a thick layer of mucus. The muscu- 
laris was considerably thickened but the serosa was 
smooth. 

The anastomosis between the stomach and je- 
junum was widely separated leaving a large opening 
in the jejunum at the duodenojejunal junction. The 
terminal portion of the duodenum was mobilized for 
an inch and an end-to-end anastomosis was made 
between the duodenum and jejunum. The trans- 
verse colon was freed from the stomach leaving a 
large defect in the large intestine. The area bearing 
the defect was resected and repaired by an end-to- 
end anastomosis. The opening in the transverse 
mesocolon was closed by interrupted catgut su- 
tures. About two-thirds of the pyloric end of the 
stomach, including the ulcer area, was next resected, 
the proximal end of the duodenum closed by three 
layers of sutures, and a long loop of jejunum was 
brought up anteriorly over the colon. A portion of 
jejunum about 18 inches from the duodenojejunal 
junction was sutured to the distal end of the 
stomach anteriorly to the colon, so that the end of 
of the stomach was united to the side of this loop 
of jejunum. The abdomen was closed without 
drainage. 

The patient recovered rapidly and began to gain 
in weight and strength. Considerable care had to 
be exercised in the postoperative treatment, but the 
patient ultimately became free from all symptoms. 


Both of these cases illustrate several prin- 
ciples of importance in connection with gastro- 
jejunocolic fistula. The first case shows the 
difficulty of sometimes recognizing the con- 
dition in the early stages, the necessity for 
thorough, radical treatment, and the grati- 
fying results and comparatively short post- 
operative course in cases treated radically in 
the early stage. The second case justifies the 
suspecting of a fistula in the presence of per- 
sistent diarrhea following operation for gas- 
tric or duodenal ulcer. It shows the value of 
X-ray examination, and the longer and more 
difficult postoperative course following treat- 
ment in the later stages. Both cases show the 
results which may be obtained by radical, 
surgical treatment of such conditions, and 
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prove correct the opinions of others, especially 
of P. Clairmont and P. Hadjipetros (6), Zweig 
(23), and Bolton (4), and Mayo (19). 


RESUME 


1. Gastrocolic and gastrojejunocolic _fis- 
tula have increased in frequency because of 
the more common surgical treatment of gas- 
tric and duodenal ulcers. 

2. The prefistulous stage is the gastroje- 
junal ulcer after operation. 

3. Any or all of the manifestations of fis- 
tula may be absent, but persistent dyspepsia 
and diarrhea after operation should lead us 
to suspect a gastrocolic or gastrojejunocolic 
fistula. X-ray in several positions repeated 
several times, as well as the various methods 
of introducing colored substances per rectum 
and recovering them on washing out the 
stomach may establish the diagnosis in doubt- 
ful cases. 

4. The four cardinal symptoms of a well- 
developed case of fistula are fecal vomiting, 
fatty stools, diarrhoea, and the X-ray findings. 

5. Radical surgical treatment is the only 
method of curing the condition, and the earlier 
it is undertaken the easier will be the opera- 
tion and the shorter the postoperative course. 
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EMPHYSEMATOUS GANGRENE WITH REPORT OF CASES 


By W. F. GEMMILL, M.D., Yorx, PENNSYLVANIA 


From the Gynecological and Surgical Service of Bay View Hospital, Baltimore, Maryland 


has long been known to be due to infec- 

tion with the bacillus aerogenes capsula- 
tus, a name entirely appropriate, because it 
describes the peculiarities and activities of 
the organism. 

It appears that there is considerable con- 
fusion in regard to the action and clinical 
symptoms produced by this organism and by 
the bacillus of malignant cedema or the so- 
called vibrion septique. Even Keen’s system 
of surgery, though exceedingly clear and con- 
cise throughout on practically every subject, 
is exceedingly hazy on the differentiation of 
the clinical phenomena produced by these two 
organisms. 

In many respects the two infections re- 
semble each other, particularly in regard to 
crepitation and to the peculiar yellowish 
condition of the skin. In malignant cedema, 
the clinical manifestations begin several days 
later than we would expect from a gas bacillus 
infection and the infection seems to be more 
superficial. A fairly well defined line of de- 
marcation may be seen with yellowish lines 
running upward following the course of the 
lymphatics. Indeed in this respect the infec- 
tion, except for the yellowish color, resembles 
a superficial streptococcus skin infection. The 
subcutaneous tissues, particularly the fat, has 
a distinctive yellowish color resembling that 
of chicken fat. 

The disease affects the subcutaneous tissues 
only, the muscles escaping. The condition 
cannot be cured by amputation or by laying 
the tissues wide open by multiple incisions. 
The mortality is practically too per cent. 

In contradistinction to the type of infection 
just described, we find that clinical symptoms 
make their appearance much more quickly in 
gas bacillus infections. Crepitation is often 
the first symptom noted, although quite re- 
cently Ritzman has called attention to the 
fact that air space can be demonstrated in the 
muscles and along the muscle planes by means 


"Toss cause of emphysematous gangrene 


of the X-ray, long before crepitation can be 
elicited. The skin does not show to the same 
degree the deep yellowish tinge, particularly 
at first; and the chicken fat discoloration of 
the subcutaneous tissues does not obtain. The 
chief point of attack is the glycogen of the 
muscles, and the disease is often confined to a 
single muscle or group of muscles. Many cures 
are brought about by guillotine amputations, 
by removing whole muscles or groups of mus- 
cles, or laying wide open, by long incisions, 
the skin and deeper tissues exposing the af- 
fected muscles to light and air; under which 
conditions the organisms die because of their 
anaerobic proclivities. 

Infection of the uterus with the bacillus aero- 
genes capsulatus is rather infrequent. Kelly 
and Noble speak of emphysematous condi- 
tions of the vagina but lay no particular stress 
on it and give the impression that though gas 
bacillus infections may take place, other or- 
ganisms or causes predominate as etiological 
factors. Few authors of textbooks on gyne- 
cology even mention the condition. 

Christopher states that a careful search of 
recent medical literature revealed only seven 
writers, who report nine cases of gas gangrene 
in civil practice. Because of the scarcity of 
the literature on the subject the following 
cases are reported. 

Case 1. Mrs. M. C., colored, age 32, weight 
approximately 130 pounds, entered the hospital at 
3 p.m. October 17, 1922, in a serious condition fol- 
lowing an attempted abortion. She gave a history 
of having inserted a syringe nozzle into the uterus 
3 days before, October 14. On October 15, the pa- 
tient had severe pain in the lower abdomen and 
passed quite a large number of clots per vaginam. 
On arriving at the hospital the pulse at the wrist 
was scarcely perceptible. 

Examination of the patient on removal to the 
ward showed a young mulatto woman, conscious, 
but practically pulseless at the wrist. Carotid pulse 
registered 140 per minute and poor volume. Tem- 
perature was 1o1 degrees. The brow was covered 
with cold sweat. Heart showed no organic change. 
The right arm had red lines over the triceps muscles 
and crepitation could be elicited from the elbow to 
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the shoulder girdle, and to a less extent on the 
flexor surface of the forearm. The patient com- 
plained of pain in the above described areas. 

The abdomen was not particularly tense but was 
somewhat tympanitic. Vaginal examination revealed 
a dilated cervix, admitting one finger. Some ne- 
crotic material with a bad odor was obtained. The 
body of the uterus was not well defined on account 
of the tympanitic abdomen. 

The laboratory reported the following: red blood 
cells, 4.864,000; white blood cells, 10,400; poly- 
morphonuclears, 63 per cent; large, 11 per cent; 
small, 26 per cent; eosinophiles, o per cent; baso- 
philes, o per cent; blood pressure, 110-85; blood 
culture negative at the end of 24 hours. 

Urine: Catheterized specimen showed specific 
gravity, 1,035; reaction alkaline; sugar negative; 
albumin 4 plus. Microscopic examination showed 
many granular casts, but no other abnormalities. 

The patient was treated with infusions, stimu- 
lants, etc., and the carotid pulse, which on admis- 
sion was 140 per minute, dropped to 120 per minute 
and improved in quality. The radial pulse could 
easily be counted. The general improvement of the 
patient was quite noticeable; she talked intelligently, 
and seemed fairly comfortable. 

Five hours after admission she suddenly expired 
almost before the nurse could reach her bed. The 
consensus of opinion was that the immediate cause 
of death was air émbolism. 

Examination after death revealed emphysema, 
most marked in the right arm from the elbow to 
the shoulder, also very marked crepitations in the 
left thigh. (Patient had complained of severe pain 
in this area at 6 p.m., but no crepitations were 
noted at that time.) Crepitation was also noted in 
the right thigh, over the chest to below the nipple 
line, over the entire back, and in the left arm above 
the elbow. 

The abdomen was remarkably free of evidences 
of the infection. The diagnosis was miscarriage, and 
gas bacillus infection followed by gas embolism. 

An autopsy was performed October 18, 1922, at 
2.30 p.m. by Dr. Maldeis of Baltimore, who gave 
the following report: 

Colored female; light brown skin; height, 5 feet, 
5 inches; weight, 200 pounds. 

Body is that of a very fat colored female. The 
entire body is swollen, skin is peeling and large 
blebs are present over entire body. The body 
crackles due to gas. Postmortem rigidity is partially 
present in the lower extremities. Skull normal, 
brain soft, breasts enlarged and contain colostrum; 
heart, soft and flabby, showing septic changes, right 
side is dilated, valves and endocardium as well as 
the aorta are blood tinged; lungs, voluminous, gas- 
eous, oedematous, and congested; liver, permeated 
with gas, soft, and honey-combed; spleen, enlarged 
and soft; kidneys, enlarged, soft, and congested; 
suprarenals, enlarged, soft, and congested; bladder, 
empty; mucous membrane markedly congested; 
stomach, small and large intestines, distended with 


gas; all are dull and glazed in appearance; ovaries, 
soft, enlarged, and inflamed; tubes are soft, en- 
larged and inflamed; uterus, 5 by 4.5 inches, soft 
and inflamed; uterine cavity, mucous membrane, 
and muscle, soft and gangrenous in appearance; 
small amount of blood present; part of placenta 
present; vagina dilated and gangrenous. 

The cause of death was general sepsis due to gas 
gangrene of the uterus. 

CASE 2. L. R., age 24, female, white. Admitted 
August 19, 1922, died August 31. Patient was 
brought in the accident department, having been 
thrown from atruck. The left clavicle was fractured; 
there was avulsion of the skin of the right leg, and 
a puncture wound of the left leg, and other bruises 
and abrasions. The wound was cleaned with boric 
acid followed with iodine and the incision was closed 
with 4o stitches of silk; dry sterile dressings were 
applied and 1,500 units of antitoxin were given. 
General anesthetic was used. 

Course. Eight days following admission, the skin 
of the right leg had sloughed off, leaving a large 
ulcer. Three days later the leg became swollen, ex- 
tremely painful with a raised yellow infiltration 
along the outer aspect of the leg with chicken-fat 
discoloration of the subcutaneous tissues. The con- 
dition at this time resembled gas gangrene. 

The temperature varied from 98.6 to 99.4; pulse, 
78 to 100; respiration, 24; urine was negative. No 
other laboratory work was done. Hot sterile dress- 
ings were applied and sedatives were given. Patient 
died 12 days after admission. 

Diagnosis: Fractured left clavicle, deep lacera- 
tion of right leg, slight laceration on calf of left leg. 
Malignant cedema. 

CasE 3. R. J., age 38, male, colored. Admitted 
September 7, 1922; died, September 22. Ten days 
before admission the left foot became numb, pain- 
ful, and diabetic gangrene of the toes set in which 
extended to the leg. The leg was amputated one 
week later. Six days later the stump became em- 
physematous and gangrenous. The patient went 
into coma and died 2 days later. 

Laboratory examination. Urine: specific gravity, 
1,020; acid; sugar, 2 plus; albumin, 1 plus; positive 
bile. 

Course. Temperature varied from 100 to 104 de- 
grees for 7 days, dropping to 99 and 1oo. 

Patient died 2 weeks after admission. 

Diagnosis: Diabetes; emphysematous gangrene. 

Case 4. R. H., age 22, white, male. Admitted 
August 24, 1922. 

The patient was admitted to the accident depart- 
ment in a semiconscious condition having been 
thrown from a racer dip at Bay Shore Park. A 
deep laceration of the outer lateral aspect of the 
right thigh extended from below the crest of the 
ileum to the middle third of the thigh. The muscles 
were torn in shreds and the bone exposed; 1,500 
units of antitoxin were given. The wound was 
cleansed, a débridement was done and the patient 
treated for shock. X-ray examinations revealed a 
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fracture of the fifth lumbar vertebra, fracture of the 
ascending ramus of ischium and a central fracture 
of the acetabulum. Air spaces were noted in the 
vicinity of the wound. The patient had retention of 
urine and suffered severe girdle pains. 

Three days later the patient was removed to the 
operating room, as crepitations had been discovered 
in the region of the wound. Multiple long incisions 
were made and sections of diseased muscles removed. 
Drains were inserted and the wound dakinized. 

Laboratory examination. Urine normal. Blood: 
red blood cells, 3,200,000; haemoglobin, 70 per cent; 
white blood cells, 10,000; cultures were not made. 

Patient made a slow recovery but on account of 
the fracture of the pelvis was kept in the hospital 
for several months. 

Diagnosis: Fracture of pelvis. Laceration. Gas 
bacilius infection. 

CAsE 5. C. T., age 21, white, male. Admitted 
November 16, 1922; discharged, February 3, 1923. 
Patient was admitted to the accident department 
with large gunshot wound in middle third of right 
arm, and with destruction of muscles and nerves on 
extensor surface. He was given 1,500 units of tetanus 
antitoxin. His family and personal histories were 
essentially negative. 

The physical examination was negative except 
that the right upper extremity revealed an open 
gunshot wound on extensor surface of forearm. The 
extensor muscles were lacerated, and the ulnar nerve 
shattered. 

Course. The arm was amputated the day follow- 
ing admission and the wound was left open on ac- 
count of suspicion of gas bacillus infection. Two 
days later the arm became swollen, oedematous, and 
sharply outlined. The arm was again opened and 
dakinized. The condition improved under Dakin’s 
solution. The culture for gas bacillus, made Janu- 
ary 18, 1923, was positive. The patient was dis- 
charged February 3, 1923, with the wound in good 
condition, and he was to return later for repair of 
the stump. 

Laboratory examination. Urine: specific gravity, 
1,018; otherwise negative. Blood on admission: 
red blood cells, 2,300,000; hemoglobin, 50 per 
cent. No white count was made. 

The temperature went from 99 to 104 degrees 
4 days following admission, and varied from normal 
to 101 for 4 weeks. 

Diagnosis: Gunshot wound of right arm with gas 
bacillus infection. 


It would seem that there are many more of 
these cases than the literature would indicate. 
During the summer of 1922 all of the above 
cases reported occurred within a period of 5 
months at Bay View Hospital, Baltimore, 
Maryland, and many other cases must have 
been treated at the various other institutions 
in the city. 
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Neither the Prudential nor the Metropoli- 
tan Life Insurance Companies have any sta- 
tistical data with reference to gas gangrene. 
They state: ‘As a cause of death it is not of 
sufficient numerical importance to justify sta- 
tistical segregation of the few deaths reported.” 
Perhaps the action of the various insurance 
companies can be explained by the statement 
of Dr. William H. Davis, chief statistician for 
vital statistics, Washington, D. C., who de- 
clares that “no data is available as to deaths 
from gas gangrene.”’ According to the revised 
international list of causes of death all such 
deaths would be included under the term 
septicemia. 

The colored man, Case 3, developed gas 
gangrene following an amputation of the thigh 
for diabetic gangrene. This patient had been 
taken to and from the operating room on the 
same carriage that a few days before had con- 
veyed a white man suffering with a gas infec- 
tion. The beds of these two patients were on 
different floors of the hospital with different 
attendants and nurses. 

Berkow and Tolk of New York report a 
similar case of infection developing in a pa- 
tient whose bed was close to another bed in 
which a patient had died of the disease 3 days 
before. These authors attribute the infection 
to the spores which resist the ordinary hospital! 
disinfection, and further conclude, that al- 
though the gas bacillus was demonstrated in 
the muscle tissue of the local focus, yet the 
organism could not be found in the spleen, 
kidney, liver, brain, etc., even though exten- 
sive acute changes had taken place. 

Attention is called to at least two facts re- 
corded in Case 1: the great increase in weight 
after death (Welch, 2) and the negative blood 
culture during life (Nullally and McNee, 


). 

: Because of the possibility of communicating 
the infection by fomites, unusual care must 
be taken in handling these cases and because 
of the mortality (Hartley, 1), any treatment 
that offers any hope of cure should be insti- 
tuted. While treating this series of cases an 
appeal was made to Dr. Bull (4) of the Rocke- 
feller Institute to supply the hospital with 
tetanus perfringens antitoxin to combat the 
dread infection. 
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SUMMARY 


1. Attention is called to the differential 
diagnosis and prognosis of bacillus aerogenes 
capsulatus and bacillus cedematis maligni in- 
fections. Recovery occurred in 50 per cent of 
the cases suffering from infection with the 
bacillus welchii. 

2. Early diagnosis of the condition is made 
by means of the X-ray which shows air spaces 
in the diseased tissues even before crepitation 
exists. 

3. There is a possibility of communicating 
the disease by fomites, as the spores seemingly 
resist the ordinary hospital sterilization of 
infected articles. 
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4. The disease is prevalent though hereto- 
fore considered rare in civilian life. This mis- 
conception is due either to improper diagnosis 
or to the classification of cases as septicaemia. 
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FRACTURES 


OF THE ELBOW 


As TREATED IN THE OutT-PATIENT DEPARTMENT OF THE ROOSEVELT HOSPITAL 


By CONDICT W. CUTLER, Jr., M.D., ann HENRY W. CAVE, M.D., NEW YORK 


ered in the analysis of the cases here 

presented, are of the lower end of the 
humerus, and do not include fractures of the 
upper end of the radius and ulna. Our analy- 
sis is based on the study of 64 completed con- 
secutively treated cases. No selection of cases 
was made. 

The majority of these fractures occur in 
children, or young adolescents at a time of 
life when the reparative processes are most 
active. In consequence, the eventual result 
is good as regards union and restoration of 
function. When injuries of this type occur 
in adults, as in four cases of our series, the 
return of function is slower and less likely to 
be perfect, while deformity is more commonly 
seen. 


pene ae ona of the elbow, as consid- 


MECHANISM 


The injuries producing these interesting 
fractures may be briefly summarized as fol- 
lows: 

1. A fall on the outstretched hand. In this 
instance the force is most commonly trans- 
mitted through the radius and capitellum to 
the external condyle causing a fracture there. 


A fall on the hand may also occasionally cause 
a transverse fracture of the humerus by sud- 
den hyperextension, the elbow joint being 
held rigid by the anterior and lateral liga- 
ments. If these ligaments are torn by the 
sudden hyperextension a dislocation occurs 
instead of a fracture. 

2. Falls on the forearm. When the forearm 
is flexed at right angles, the force of the blow 
received on the ulna forces it against the 
trochlea and fracture of the internal condyle 
results. When the forearm is flexed beyond 
a right angle the force of the fall, transmitted 
through the ulna, tends to displace the con- 
dyles backward. This produces an epiphyseal 
separation, or the typical supracondylar trans- 
verse fracture. 

3. Falls on the elbow. The inner condyle 
may be fractured by direct violence when a 
fall occurs and the arm is abducted. Similarly 
the external condyle may be chipped off by 
a fall with the arm against the body. A fall 
or blow on the olecranon when the elbow is 
flexed may produce the rare supracondylar 
fracture described by Posodas, in which the 
lower fragment is displaced forward. 
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4. Forced adduction of the forearm. ‘This 
may produce a fracture of the external con- 
dyle, or more commonly, of the epicondyle 
by transmission of the force through the ex- 
ternal lateral ligament. 

5. Forced abduction of the forearm. In this 
injury, the pull of the internal lateral liga- 
ment may fracture the internal condyle or 
epitrochlea. Occasionally a supracondyle frac- 
ture or epiphyseal separation is produced by 
forced abduction or adduction. When this 
occurs the condylar fragment is likely to be 
twisted somewhat in its backward displace- 
ment. 

Although it has been difficult often to elicit 
satisfactory histories from our patients as to 
the exact manner of injury, it will be seen 
that the various types of fracture observed in 
our series follow, in a general way, the mech- 
anisms above described. 


DIAGNOSIS 


Diagnosis of the exact type of fracture oc- 
curring at the elbow is often very difficult, 
because of the marked swelling which ap- 
pears rapidly after the injury. In supra- 
condylar fractures the lower end of the upper 
fragment may sometimes be felt projecting 
forward, if the displacement is great. In epi- 
physeal separations and in dicondylar frac- 
tures this protrusion is less marked. When 
the internal or external condyle is fractured 
the local cardinal signs are more readily 
elicited because of the relatively superficial 
position of the parts. The X-ray, of course, 
confirms the correctness of a diagnosis. 


TREATMENT 


Ashurst’s comprehensive monograph on 
fractures of the elbow, published in 1910, has 
done much to popularize the treatment of 
these injuries by the flexion method. We 
believe, as the result of observation as well 
as from the evidence of published reports, 
that the best results are to be obtained by 
following a program of accurate reduction, 
support on hyperflexion, and early mobiliza- 
tion. 

Reduction of the fragments to their nor- 
mal position should be secured if subsequent 
deformity is to be avoided. This reduction in 
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supracondylar fractures especially, is also 
necessary to relieve pressure on nerves and 
blood vessels. It should be performed at the 
earliest possible moment. 

Our method of reduction does not differ 
from that usually carried out. When the dis- 
placement of the lower fragment is backward, 
the forearm is grasped and moderate hyper- 
extension is made, the object being to free 
the fragments. Countertraction is made by 
pulling backward on the upper arm, while at 
the same time firm pressure is exerted on the 
lower fragment to push it forward into posi- 
tion. This being done, the arm is extended, 
and the forearm abducted to make sure that 
no loss of carrying angle persists and that the 
reduction is satisfactory. The forearm is then 
brought into hyperflexion, abduction being 
maintained throughout the manipulation. 

Every effort was made, in practically all 
cases of our series, to produce and maintain 
hyperflexion after reduction. The advantages 
of this position, we feel, are as follows: 

1. By this position the tendency of the 
forearm when extended to press backward the 
distal fragment is done away with. 

2. The tendinous expansion of the triceps 
is put on tension and acts as a firm splint or 
sling in holding the reduced fragments in 
place. 

3. In fractures above the condyles the peri- 
osteum is stripped up above the line of frac- 
ture. If not restored to its normal position by 
hyperflexion, this may lead to callus forma- 
tion which will subsequently embarrass func- 
tion. 

4. A certain amount of stiffness is bound 
to follow these fractures, because of injury 
to soft parts and extravasation of blood and 
effusion in the joint. If, at the start, flexion 
is assured, the more useful functions of the 
arm are maintained. Subsequent mobiliza- 
tion in the range of extension is more easy and 
is aided by the rational forces of gravity and 
the relatively strong pull of the triceps. 

When the fracture is through the condyles, 
manipulation and flexion of the forearm and 
immobilization is in many cases all that is 
necessary. However, not infrequently it is 
necessary to resort to nails driven through the 
condyle to be sure of a good reduction. Many 
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cases of internal condylar fracture come to 
open reduction, especially when the internal 
condyle has slipped into the joint. In our 
series no case of fracture of the internal con- 
dyle was treated by operation, but all were 
treated by hyperflexion. 

Epiphyseal separations are at present com- 
ing more to immediate operation. Small in- 
cisions are made on either side of the elbow 
and bone hooks are inserted on either side of 
the fragment which is pulled forward into 
position. We believe that these separations, 
if seen early, will, in the majority of cases, 
respond satisfactorily to careful manipula- 
tion and immobilization in hyperflexion. A 
slight deformity and moderate loss of func- 
tion is often better than a complete ankylosis 
such as occasionally follows infection of the 
joint brought about by open operation. 

The method of treatment by flexion, em- 
ployed in humerus injuries here reported, was 
used as follows: The injured arm was placed 
in a position of flexion at the elbow as com- 
plete as the swelling would permit and in full 
supination. It was retained in this position 
by two adhesive straps passing from the 
upper humeral region to the wrist, one on 
the outer and one on the inner side of the 
arm. This dressing was re-enforced and the 
arm supported by a figure-of-eight bandage 
passing over the shoulder on the injured side, 
about the elbow and under the opposite 
axilla. 

This dressing was usually inspected after 24 
hours and the flexion increased if possible. 
Increase of the amount of flexion was made 
at 24 or 48 hour intervals thereafter until the 
flexion was complete; that is, until the fingers 
could be made to touch the acromion on the 
injured side. This result was attained, on the 
average, about the fourteenth day. 

Passive motion was then usually begun, 
the arm being carried in a sling, and the pa- 
tient directed to flex the arm completely 
a number of times a day to preserve the mo- 
tion gained. Baking, massage, and passive 
motion by the masseuse were customarily be- 
gun at this time, and efforts to gain a greater 
range of extension were instituted. The arm 
was allowed to hang out of the sling for an 
increasing length of time each day, and by 


the third week the patients were instructed to 
carry weights to increase extension by gravi- 
ty. If at any time during this procedure the 
ability to completely flex the arm was lost 
(as it was in a few instances where satisfac- 
tory co-operation of the patients was not 
obtained) the arm was returned to the flexion 
dressing and the process repeated. 

By this method it was possible to attain 
a fairly wide range of motion by the time that 
firm union had occurred, and the more useful 
motions of the arm, in the range of flexion, 
were secured early. 


SUPRACONDYLAR FRACTURES 


Supracondylar fractures were the most com- 
mon injuries in this series of 64 complete 
cases. There were in all, 32 of these frac- 
tures. Nine occurred in the right arm and 
19 in the left, while four were not recorded. 
These injuries all occurred in children, the 
average age of the patients being 8 years. 
The oldest was 15 and the youngest 3. 

The nature of the injury was given as “fall 
on the elbow” in 14 cases, “fall on the out- 
stretched hand” in 6 cases, “‘fall on the bent 
arm” in 1 case, while in the remaining 11 
the mechanism was not known. 

Displacement of the fragment sufficient to 
require reduction under a general anesthesia 
was present in g cases, while one case re- 
quired two attempts to attain a satisfactory 
position. In 5 of the cases reduced the dis- 
placement of the distal fragment was re- 
ported as backward, while 1 case presented 
a distinct comminution as well. Twenty-four 
cases were immobilized in acute flexion, 1 
(the comminuted case) in acute flexion in 
plaster, 4 with right angle splints, 1 with a 
split plaster dressing followed by flexion on 
the ninth day, and 3 by means of extension. 

The average duration of passive motion, 
baking, and massage in these cases of supra- 
condylar fracture was 30.5 days, while the 
average duration of treatment was 50.5 days. 
Twenty cases of this group of supracondylar 
injuries were discharged with good union and 
full function while 12 were not cured at the 
time of stopping treatment. Of these latter 
8 subsequently reported with perfect re- 
sults, while 4 were not cured when seen at 
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the follow-up. Of the 4 cases not cured, 2 
had a diminution of the normal carrying angle, 
but with complete restoration of flexion and 
extension; 1 (the case mentioned as having 
a bad comminution) had no deformity, but 
showed a limitation in motion 5 degrees short 
of full extension. Flexion was complete. In 
the fourth case, at the time of reduction, a 
plaster-of-Paris right angle splint was used 
by the family doctor. The carrying angle 
was perfect, but the patient lacked full ex- 
tension by 1o degrees. Flexion, however, was 
complete. 


INTERNAL CONDYLE FRACTURES 


Four internal condyle fractures were re- 
corded. One occurred in the oldest patient 
in the series, a woman of 60. As nearly as 
could be ascertained she had fallen with the 
arm adducted and extended beneath the 
body. Deformity (gun-stock) was present, 
and abnormal mobility and crepitus. X-ray 
examination revealed the internal condyle 
displaced forward. Reduction under anes- 
thesia was done, followed by immobilization 
in flexion. Motion was begun on the seven- 
teenth day and continued for 83 days with 
massage and baking. The patient was dis- 
charged on the one-hundredth day with good 
union, no deformity, but with range of motion 
limited (mid-flexion to mid-extension). On 
recall, 15 months later, flexion was complete, 
extension beyond 130 degrees, and the arm 
was reported “‘stronger and useful.”’ 

Of the other 3, 1 was caused by direct blow, 
the other 2 by indirect violence. All were 
treated by acute flexion. The average num- 
ber of days before the beginning of motion 
was 11.8, and the average number of days 
under treatment was 38.3. A cure resulted 
in all cases. 

EXTERNAL CONDYLE FRACTURES 

There were 7 cases of external condyle 
fractures, 2 right and 5 left. All resulted 
from ‘‘falls on the elbow.”’ Displacement in 
I case was reduced under anesthesia. These 
cases were put up in hyperflexion. In all of 
the cases of this group the patients were dis- 
charged from the hospital with full restora- 
tion of function. 
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EPITROCHLEAR FRACTURES 


Epitrochlear fractures were 7 in number, 
3 on the right side, 2 left, and 2 not recorded. 
Four resulted from ‘‘falls on the elbow,”’ 
one from ‘‘fall on the arm,” and one from 
“catching and twisting the arm in the banis- 
ters,’’ while one was associated with a back- 
ward dislocation of both bones of the fore- 
arm. The average age of the patients was 
11.2 years. 

All 7 cases were treated by the flexion 
method. No reductions were needed. Mo- 
tion was begun on the average on the six- 
teenth day; average duration, 21 days. The 
cases averaged 38 days of treatment. Four 
patients were cured before being discharged, 
while 3 presented limitation of extension at 
the time treatment was abandoned. These 
3 patients subsequently reported complete re- 
turn of function on recall. 


CAPITELLUM FRACTURES 


Fractures of the capitellum were 4 in 
number, 3 being in the right arm, one in the 
left. One injury resulted from a “fall on the 
extended hand,” one from “twist of the arm,” 
and the other two from a “‘fall on the elbow.”’ 
The patients’ ages were 9, 12, 11, and 3 years. 

Treatment was by acute flexion in each 
case, there being no reduction required. The 
average duration of treatment was 19 days. 
Three patients were discharged cured, while 
one abandoned treatment at the end of 24 
days, at which time full flexion to right angle 
flexion was the range of active motion. 

This patient, a boy of 12, had suffered an 
injury of the elbow 4 years before the frac- 
ture for which he was under care. Since that 
time he had had a diminished carrying angle. 
When seen 8 months after leaving our care, 
the loss of carrying angle was still present, 
but the range of motion had increased at the 
elbow joint. His final result was recorded as 
‘full flexion, practically complete extension.” 
There was little disturbance of function. 


INTERCONDYLAR FRACTURES 


This group included 2 cases of intercon- 
dylar fractures. In 1 of these the injury was 
caused by “a fall on the tip of the elbow,”’ 
while in the other the injury was sustained 
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by the arm being caught and twisted in a ma- 
chine belt. One of these fractures was in the 
right arm, one in the left. The ages of the 
patients were 11 and 30 years. 

Treatment in one case was by the acute 
flexion method. The adult case required re- 
duction and the application of plaster, fol- 
lowed by the acute flexion treatment. The 
average time to the beginning of passive mo- 
tion was 8 days, baking and massage was 16 
days, while the average duration of these 
procedures was 52 days. The average length 
of treatment was 70 days. The results ob- 
tained in this group were as follows: dis- 
charged cured, 1; abandoned treatment, not 
cured, 1. The latter still had limitation of 
extension at the expiration of 5 years. 


EXTERNAL EPICONDYLE FRACTURES 


One case of epicondyle fracture was seen. 
This injury resulted from ‘‘a fall on the el- 
bow.” The patient was 8 years old. No re- 
duction was necessary, the treatment being 
by the acute flexion method. Motion was 
begun on the eleventh day, the total duration 


of treatment being 20 days. The patient was 
discharged with good union and complete 
function. 


EPIPHYSEAL SEPARATIONS 


Our group of epiphyseal separations con- 
sisted of 7 cases, 3 right and 4 left, all treated 
by hyperflexion following reduction. The 
average number of days before the beginning 
of motion was 18, and the average number of 
days of passive motion and massage was 23. 
The average number of days under treatment 
was 46.6. All cases secured excellent results. 


RESULTS 


Number of cases, 64. Cured, 76.5 per cent. 
Results at time of discharge: not cured, 25 
per cent; cured 68.7 per cent. Late results on 
cases not cured at time of discharge: not 
cured, 31.2 per cent. Cases ultimately cured 
(complete flexion, complete extension, full 
supination, and pronation), 89 per cent. 

There were 5 cases without complete flex- 
ion or extension, incomplete pronation or 
supination, or gunstock deformity. 














ous causes of backache as classified by 
Straub (1) is given as “congenital de- 
fects.”’ Passing by the author’s other sixty- 
odd causes with the statement that there is 
considerable reduplication we will consider 
some of the more important of the anomalies 
of the lower portion of the spinal column. It 
should not be difficult to differentiate the 
backaches due to anomalies from those of 
reflex, inflammatory, and neoplastic origin. 
The lack of definite local symptoms of the 
reflex type, and the presence of such evidence 
in the inflammatory and neoplastic types 
should be sufficiently ready determination. 
As Straub points out, however, we must not 
be too willing to ascribe clinical symptoms to 
the presence of a congenital anomaly simply 
because it exists. These symptoms may be the 
result of a coexistent condition. Also we 
know that defects often exist without pro- 
ducing clinical signs. Their chief importance 
is derived from their tendency to weaken the 
mechanical construction of the part, thus 
predisposing to injury and delaying or even 
preventing recovery after injury has occurred. 

Though the human vertebral column has 
attained a stability of form far greater than 
that of other primates (2) it still presents a 
more or less distinct variability of structure, 
particularly of the thoracicolumbar portion— 
11.6 per cent in 850 subjects— (3). As shown 
by Todd (2) in the essay just referred to, the 
numerical variation of the presacral vertebral 
segments is the result of a phylogenetic 
shortening of the spinal column which is 
accomplished by the progression of the pelvic 
girdle upward upon the spine. Todd follows 
this process from the primitive mammalian 
forms to the giant apes, tabulating the degree 
of variability in the various genera as they 
branch off from the parent stem. As a result 
of this evolutionary process the human verte- 
bral column presents a numerical variability 
in its thoracicolumbar segments of from 18 to 
16, the modal number of course being 17 (3). 


|: the sixth group, the third of the numer- 
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In addition to this numerical variability we 
find that as the progress of the ilia upon the 
column is accomplished by an encroachment 
of these bones upon the lumbar segments, 
there are many degrees of partial sacralization 
of the last lumbar segment and a freeing of the 
first sacral. This then, being the most un- 
stable region of the column, is the most subject 
to developmental defects and anomalies. 

The study of some 850 spinal columns in the 
Hamann Museum has convinced the writer 
that the congenital anomalies of clinical 
importance in low back pains may be divided 
into two general groups either of which may 
weaken to a marked degree the mechanical 
stability of the column. The first and most 
important group includes defects of the last 
presacral vertebra. The second includes 
anomalies of the articular processes between 
the last lumbar and the first sacral segments. 
Defects of the first group have been described 
as split and separate neural arches (4). They 
are variants of one type of anomaly and con- 
sist of one or more interruptions in the con- 
tinuity of the arch. In addition, this group 
includes variations in the size and form of the 
transverse processes of the last lumbar seg- 
ment and its occasional impingement upon, 
or articulation with the ilia. 

The split spinous process is very generally 
recognized as the ordinary spina bifida in its 
various degrees of development. The fact 
that the interruption in continuity may, and 
more often does, occur in the lateral portions 
of the arch is not so generally appreciated. 
That the defect is often bilateral and at times 
is even triple is even less commonly known. 
From the least degree of this defect consisting 
of an undeveloped or split spinous process to 
the extreme degree in which the neural arch 
is represented by two separate and diminutive 
lateral halves the subjects examined show 
many intergradations of the defect. 

The centrally split arch (Fig. 1) was found 
in 1.2 per cent of the spines examined. The 
bilateral separation occurring between the 
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superior and inferior articular processes of the 
vertebra (Fig. 2) existed in 4.8 per cent. In 
o.6 per cent the central and lateral defects 
were combined in the same arch (Figs. 3 and 
4). In 8 cases there was unilateral separation 
of the arch, and strangely enough this occurred 
always upon the right side (Fig. 5). 

Poirier, Cunningham, and other anatomists 
have mentioned these defects as skeletal 
variations. Le Double discussed the condition 
in 1912 and quoted 33 cases on record at that 
time. In a recent paper (4), we reported 31 
cases from the Hamann Museum and can now 
add 4 more to the number. Neugebauer (5) 
and Poirier (6) refer to these lateral separa- 
tions in discussing spondylolisthesis. The 
former ascribes the break in continuity to 
lack of fusion between two centers of ossifica- 
tion from which he maintains that each lateral 
half arch is formed. The latter, while recogniz- 
ing such centers of ossification, thinks that the 
break is due to mechanical strain consequent 
upon the upright posture. Lane (7) considered 
it the result of a gradual excavation of the 
lamine by the adjacent articular processes. 
As we have shown in the previous paper the 
separation occurs at such diverse points that 
the assumption—and we are unable to find 
evidence that it is more than an assumption— 
of the existence of two such centers of ossifica- 
tion does not aid materially in explaining the 
situation. This can be more satisfactorily ac- 
complished by the recognition of more or less 
frequently occurring developmental irregu- 
larities in ossification with resulting synchon- 
droses. These may occur at any point or 
points in the arch of the unstable vertebra 
and, with the final arrest of development, re- 
main as irregular interruptions of bony con- 
tinuity. Such fibrocartilaginous areas are 
more prone to forcible separation under strain 
than is bone substance, and once separated 
show little if any tendency to reunite. 

As stated above, the columns, in addition to 
numerical variation, showed different stages 
of the process. According to Dwight (8) when 
a numerical variation does occur the newly 
related segment assumes the function of the 
one displaced. We therefore find instances in 
which though the sacralization is incomplete 
the transverse processes of the last lumbar are 





Fig. 1. Central defect in neural arch of last (twenty- 
fourth) presacral vertebra. Male, white, age ca. 40 years 


(W.R.U. 59). 


assuming the relation to one or both ilia 
usually held by the first sacral segment. As 
would be expected this was found most fre- 
quently in those columns presenting an 
increased number of presacral segments. 
Though many of the transverse processes 
were large and extended beyond the posterior 
limit of the ilia so that in flat X-rays they 
would appear to impinge upon these bones, in 
only five cases was there actual evidence of 
such bone contact. This occurred in 0.41 
per cent of the modal columns and in 7.7 per 
cent of those presenting an extra thoracico- 
lumbar segment. 

Rugh (9) stresses the frequent overlapping 
of these processes without actual contact and 
urges the necessity of either stereoscopic 
X-rays or flat views from several angles in 
order to determine the condition roentgen- 
ographically. 

Anomalies of the second group, namely of 
the articular processes between the last lum- 
bar segment and the sacrum, have been 
mentioned by various writers. Variations 
from the usual articular arrangement have 
recently been described and illustrated by 
Goldthwait (10). Others have supported his 
views. Such variations consist particularly 
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Fig. 2. 
superior and inferior articular processes of the last (twenty- 
fourth) presacral vertebra. Female, white, age 65 years 
(W. R. U. 234). 

Fig. 3. Central and right laminar defect of last (twenty- 


Bilateral laminar defect occurring between the 


in the degree of development and angle of 
projection of the inferior articular processes of 
the last lumbar and the superior processes of 
the sacrum. It is the apposition of the latter 
to the former that normally prevents the 
lumbar spine from coasting downward and 
forward over the oblique superior surface of 
the sacrum. When the bony anchorage is lost 
the stability of the spine is dependent upon 
its ligamentous structures, notably the ilio- 
lumbar, the sacro-iliac, the inter- and supra- 
spinous ligaments, a powerful group to be sure, 
but often not strong enough to withstand the 
enormous twisting leverage to which this part 
of the spine is subjected. 

The frequency with which defects of both 
of these groups were found among the sub- 
jects examined in this series, and the fre- 
quency with which they were demonstrated 
among those subjects requiring relief from 
back symptoms, signifies a close relation 
between the existence of the defects and the 
clinical evidence of disability. The fact that 
the defects are frequently demonstrated when 
no symptoms exist, and that the symptoms 
usually follow more or less severe trauma, 
would indicate that the defects are predispos- 
ing rather than direct in etiology. The milder 
grades of split spinous processes can affect 
the stability of the column only by weakening 
the attachments of the inter- and supra-spinous 
ligaments. These are the ligaments which 
bind the adjacent spinous processes together, 





Fig. 3. 





Fig. 4. 
Male, white, age 30 years 


fourth) presacral vertebra. 
(W. R. U. 310). 

Fig. 4. Central and bilateral laminar defects of last 
(twenty-fifth) presacral vertebra. Male, white, age 35 
years (W. R. U. 280). 


limiting forward and to some degree lateral 
mobility of the spine. Injury to these liga- 
ments occurs after forcible flexion of the spine 
and results in pain on further flexion, and on 
direct pressure upon the injured area. That 
this defect does predispose to injury is shown 
by the fact that in a series of 100 roentgen- 
ograms taken for the diagnosis of low back 
pain it was present in 10 per cent, while of 
the 850 anatomical specimens examined it 
was found in only 1.2 per cent. 

When the defect destroys the integrity of 
that portion of the bony arch between the 
vertebral body and the inferior articular 
processes as in the case of a bilaterally separate 
neural arch the condition is much more serious. 
Here we have the anchorage of the spine 
depending merely upon a fibrocartilaginous 
union with ligamentous and muscular support. 
When this union is once ruptured stability is 
permanently lost. 

This then is the explanation of the ordinary 
case of spondylolisthesis, a condition by no 
means as infrequent as generally supposed. 
It cannot possibly occur so long as the inferior 
articular processes of the last lumbar vertebra 
retain their usual relation to the body of that 
vertebra and to the superior articular processes 
of the sacrum. The inferior processes may, 
as a result of an extremely severe injury, be 
torn from their attachments and lifted over 
the superior processes; or if anomalous in 
shape, they may be forced past the superior 
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Fig. 5. 


Fig. 5. Right laminar defect alone in last (twenty-fourth) 
presacral vertebra. Male, white, age 45 years (W. R. U. 


73): 

Fig. 6. Complete separation of neural arch in last 
(twenty-fourth) presacral vertebra. Spondylolisthesis with 
consequent beveling of the anterior portion of the superior 


sacral processes, the entire vertebra being 
then displaced forward on the sacrum. In 
either case the injury must be of greater 
clinical severity than is found in the ordinary 
spondylolisthetic. The writer has recently 
had under his care a railroad employee who 
fell headlong from the window of his cab. The 
twelfth dorsal vertebra was dislocated for- 
ward on the first lumbar, the articular proc- 
esses of the former being lifted over those of 
the latter without fracture of either. The 
patient was completely paralyzed below the 
point of injury. Such an effect is the only 
conceivable result of so severe an injury. 
Certainly no such thing has happened to the 
usual patient who enters the clinic complain- 
ing of weakness, discomfort, and pain in the 
lower back and thighs. For this latter type of 
case we must find an explanation which en- 
tails less strain upon the imagination. The 
forward displacement of the centrum must 
take place without the lifting of the hooks of 
the upper vertebra over a half-inch obstacle 
to which they are securely attached by liga- 
ments. It must be forced forward independ- 
ently of its articular processes. Failing an 
anomaly of the articular processes themselves, 
this can be accomplished only if there is an 
interruption in continuity of the lamine be- 
tween the centrum and the articular processes. 
The interruption may be due either to failure 


Fig. 6. Fig. 7. 
surface of the sacrum. Female, white, age 38 years (W. 
R. U. 421). 

Fig. 7. Complete separation of neural arch in last 


(twenty-fifth) presacral vertebra. Spondylolisthesis with 
consequent beveling of upper aspect body of sacrum. 
Male, white, age 45 years (W. R. U. 879). 


of such continuity to develop or to its dis- 
solution later. 

That thirty-four of the cases of separate 
arch occurred in males and only one in a 
female has suggested that the condition is 
really a fracture. This evidence is outweighed, 
however, by the following facts. After frac- 
ture of any bone there is either an attempt at 
repair, or in rare instances there is no such 
attempt. In the first case formative bone 
should be found about the site of the injury. 
In the second case the rough broken ends of 
the bone are gradually smoothed over by 
absorption. No evidence of either process 
was found in the cases examined. The bone 
ends were irregularly serrated resembling 
more or less the synchondroses of the skull, 
though not so thoroughly interlocked. In 
addition there was no demonstrable cumula- 
tive increased incidence of the condition with 
age. 

The markedly greater incidence in males is 
not readily explained. As illustrated in the 
paper dealing with numerical variation in the 
human vertebral column (3) there is no really 
definite difference in this respect between the 
sexes in either white or negro stock. What 
evidence there is, however, is slightly in favor 
of greater stability in the female. 

We would expect in a study based upon 
osteological material that if displacement of 








Fig. 8A. 


the lumbar upon the sacral element of the 
column recurred frequently or persisted for 
some time there should be evidence of the 
fact expressed by alteration in form of the 
involved bones due to stresses and strains 
consequent upon the changed mechanical 
relations of the parts. Such evidence is 
presented by skeleton No. 421 (Fig. 6) which 
is that of a white female 38 years of age, and 
No. 879 (Fig. 7), that of a white male 45 
years of age. Both of these subjects show a 
marked beveling of the anterior portion of 
the superior surface of the sacrum and a 
distinct rounding forward of the articular 
processes. These curves correspond exactly 
to reverse curves on the under surface of the 
last lumbar segment and its articular proc- 
esses. These specimens also present marked 
hypertrophic changes in relation to the lumbo- 
sacral regions but at no other portion of the 
spines. The hypertrophy may, therefore, be 
ascribed to local irritation of a chronic type, 
probably due to mechanical strain. 

Similar beveling of the adjacent surfaces 
of the centra of the last lumbar and first 
sacral elements was found in five of those 
specimens presenting bilateral separation of 
the neural arch but in none of the remaining 
eight hundred odd spines. 
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Fig. 8B. 
Fig. 8. Tracings from roentgenograms of a case of 


spondylolisthesis. A, Anteroposterior view showing split 
and bilaterally separate neural arch as illustrated in Fig- 
ure 4. B, Lateral view showing forward displacement of 
the fifth lumbar vertebra on the sacrum. 


Clinical symptoms arising from this type 
of spondylolisthesis may be due to either or 
both of the following factors. First, such a 
displacement implies separation of the lam- 
ine at the point of bone interruption with 
injury to the ligamentous structures; those 
binding the arch to the body and those which 
maintain the relationship of the last lumbar 
segment to the sacrum and to the ilia. Second, 
the symptoms may be due to pressure on the 
lower spinal nerves, either those remaining in 
the canal or those passing anteriorly to the 
lumbosacral articulation. Ligamentous _in- 
jury here is not different from that occurring 
elsewhere. Nerve irritation might involve the 
spinal roots from the fourth lumbar down. 

Separation of the arch at the point of 
synchondrosis requires considerable force. 
In the several examples found in cadavera 
before maceration slight mobility only could 
be elicited and in one case the condition was 
entirely overlooked because of the action of 
powerful uniting ligaments, even after the 
muscles and most of the vertebral ligaments 
had been removed. When the separation has 
once been accomplished, however, there is no 
tendency toward repair, the disability remain- 
ing as is evidenced by chronic ligamentous and 
nerve irritation. 

Articulation of the transverse processes of 
the last lumbar vertebra with the ilia or their 
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impingement upon the ilia has been considered 
by many writers as the cause of clinical symp- 
toms. In many cases removal of impinging 
processes has been followed by relief of 
symptoms. In many cases the symptoms 
have been relieved without the removal of 
the processes. This subject has been dis- 
cussed recently by Moore (11) who attributes 
the symptoms either to strain of the sacro- 
sciatic and sacrolumbar ligaments due to 
leverage of the process against the ilium or 
to stretching of the neighboring nerves, or 
to both. He has discarded the theories 
of pressure on other soft parts and of irri- 
tation of a bursa interposed between the 
process and ilium. His conclusion is that 
patients recover both with and without oper- 
ation and that the matter is still open for 
discussion. 

Many regard one type of ligamentous strain 
as due to abnormal leverage of the process 
against the ilium. Release of this leverage by 
removal of the outer portion of the process 
or the impinged portion of the ilium would 
correct the condition should it be demonstrated 
that such a condition actually exists. Re- 
moval of a portion of ilium, as Moore suggests, 
is a much simpler operation. When only the 
outer portion of the process was removed 
the operation was as successful as when the 
entire process was removed. The former pro- 
cedure would endanger the nerve to less ex- 
tent. Results would seem to indicate that 
symptoms arose from leverage rather than 
from pressure on the nerves. 

Incomplete fusion of the transverse proc- 
esses with, or their impingement, upon the 
sacrum likewise exposes the parts to abnormal 
leverage and consequent ligamentous injury, 
particularly when the condition is unilateral 
as are the majority of the partial sacrali- 
zations. Complete sacralization of the last 
lumbar can have no effect other than shorten- 
ing of the mobile portion of the spine. We 
doubt that clinical symptoms are due alone 
to sacralization of the last lumbar whichever 
numerical segment it may be. 

The anomalies of the articular processes 
of the lumbosacral juncture mentioned by 
Goldthwait (10) were observed in various 
grades of development among the specimens 





Fig. 9. Roentgenogram showing complete separation of 
neural arch in last (twenty-fourth) presacral vertebra. 
Note the delimitation of the laminz laterally with a dis- 
tinct hiatus between superior and inferior articular proc- 
esses. Male, white, age 50 years (W. R. U. 939). 


examined. They were more often unilateral 
than bilateral. They undoubtedly diminish 
the stability of the region. The bilateral type 
of flat or deflected process subjects the pos- 
sessor to all sorts of strains, the unilateral 
type particularly to rotary strains. 

Diagnosis of the various types of anomaly 
discussed is based ultimately upon the X-ray. 
However, certain clinical features are very 
suggestive. These are essentially signs of 
ligamentous injury, and are the same as such 
symptoms occurring elsewhere: pain aggra- 
vated by local pressure and by those distinct 
motions which produce tension on the trauma- 
tized area; spasm of the muscles which resist 
these movements; and limitation of motion. 
The parts are too deeply situated to give rise 
to perceptible local heat, redness, and swell- 
ing. In addition we have found in the bi- 
laterally separate arch, acute sensitiveness to 
pressure directly upon the spinous process. 
In old-standing cases this process may be 
moved from side to side by the examiner, the 
manipulation causing considerable pain. 
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In the centrally split arch, the partially 
sacralized lumbar, the impinging transverse 
process, and the atypical articular process, 
careful study of a stereoscopic X-ray may 
make the diagnosis clear. In the lateral 
laminar defect we find the X-ray not suf- 
ficiently definite. When the condition has 
progressed to a spondylolisthesis a lateral 
view is diagnostic but not before (Fig. 8). 

In the cadavera we found it impossible 
to produce positive roentgenographic evidence 
of the condition actually known to exist. The 
lines of separation were so obscured in the 
general structure of the part that neither the 
lateral nor the anteroposterior stereoscopic 
view was satisfactory in all cases. A semi- 
lateral view suggested by Dr. Hill was more 
definite in the muscle-free torso but in the 
living subject the bone area is too far removed 
from the film and the parts are distorted. 
All in all the anteroposterior stereoscopic 
view was found the most satisfactory for 
diagnosis. These show a delimitation later- 
ally of the laminze which we have come to 
regard as diagnostic of the condition (Fig. 9). 
This is not seen in the other lamine of the 
same field which clearly merge with their 
bodies. 

Treatment of the symptoms due to these 
defects must be based upon the pathological 
features present. ‘Traumatized ligaments re- 
quire protection from further injury while 
their recovery is being hastened by active 
movement within the bounds of protection, 
careful massage, and local heat. Protection 
usually implies strapping, braces, etc. Rup- 
ture of the synchondrosis is more serious than 
the ligamentous injury which accompanies 
it. The separated bone ends are covered 
with cartilaginous material and, therefore, 
show no tendency to reunite. If the parts 
are restored to their normal position the 
torn ligaments may unite and recover an 
intimate relation subject to repetition of the 
trauma, the interruption of continuity re- 
maining as a permanently weakened link 
constituting a contra-indication to vocations 
entailing heavy lifting and active flexion of 
the back. 

It is probable that in at least some of these 
cases a method of procuring bone anchorage 
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may be developed, either by means of a gra!t 
along the transverse processes or by freshening 
the separated bone ends. As yet this has not 
been sufficiently proved. In case of the 
impinging transverse process, the work of 
Brown, Goldthwait, and others must not be 
forgotten. They have shown that the exag- 
gerated lumbar curve of the relaxed posture 
induced by tipping the pelvis forward approx- 
imates the iliac wings to the transverse proc- 
esses. Operative procedure need be resorted 
to only after thorough relaxation in dorsal 
recumbency followed by postural training 
and support. In the great majority of cases 
it will not then be required. 


SUMMARY 


Though the human spinal column is the 
most stable of the primate columns, it still 
presents frequent variations from the modal 
type. These variations result from an evolu- 
tionary shortening of the column by cephalad 
progression of the pelvic girdle complex upon 
the column. The articulation of the girdle 
with the column is, therefore, a region of 
morphological instability as evidenced by the 
frequent occurrence of development anoma- 
lies. Spinal columns thus affected are pre- 
disposed to mechanical derangement the 
symptoms of which are essentially ligamen- 
tous in origin. 

The anomalies may be divided into two 
groups one of which involves the last lumbar 
segment alone, the other affects the articula- 
tion between this segment and the first sacral. 
The former includes various types of inter- 
ruption in continuity of the neural arch, 
and the atypical transverse process. The 
defect of the arch is responsible for the occur- 
rence of spondylolisthesis and kindred dis- 
orders. The latter group comprises the ab- 
modal developmental formations of the ar- 
ticular processes. Each group gives rise to 
definite clinical syndromes. The form of treat- 
ment and prognosis depend upon the indi- 
vidual case. 


The writer wishes to acknowledge his indebtedness to 
Dr. Wingate Todd for his guidance in the preparation 0! 
this paper as well as for his kindness in placing the n 
terial of the Hamann Museum and the photographic fa« |- 
ities of his department at our disposal. 
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URETEROPYELOGRAPHY (UROGRAPHY) IN ABDOMINAL DIAGNOSIS! 


By DANIEL N. EISENDRATH, B.A., M.D., F.A.C.S., Cutcaco 


tion of the urinary tract in the dif- 

ferential diagnosis of many of the 
clinical pictures of abdominal lesions is not 
as fully appreciated as it deserves to be. This 
is especially true of the method known as 
ureteropyelography which consists in filling 
the lumen of the renal pelvis and ureter with a 
solution opaque to the X-ray. Although there 
were some reports of fatalities in the early 
history of the method, these were due, as the 
experimental work of the author? and others 
have shown, to the use of media which were 
either very toxic or were injected under such 
pressure as to cause death from embolism, 
e. g. of the lungs. The employment of non- 
toxic solutions, such as sodium bromide or 
iodide and above all the avoidance of much 
pressure in distention of the ureter and renal 
pelvis has resulted in such widespread use of 
the method that it has become an almost 
indispensable part of our examination of the 
urinary tract in all cases except those in which 
there is an accompanying acute infection. 

It is almost as frequently applied today as 
ureteral catheterization and is, in the opinion 
of the majority of those engaged in this special 
field, not any more apt to be followed by ill 
effects than is ureteral catheterization itself. 

My reason for bringing this method of 
diagnosis before you is because it is seldom 
employed by either the internist, gynecologist, 
or general surgeon. A lack of knowledge of its 
valuable aid in the making of an abdominal 
diagnosis has resulted in the performance of 
many operations which were disappointing in 
their results both to the patient and the 
physician because of the recurrence of the 
original symptoms. I find that there is still 
much prejudice against the use of pyelo- 
ureterography because of (a) the early fatali- 
ties and (b) the opinion that it is technically 
very difficult. My only object in this paper is 
to attempt to point out some of the problems 
which the method will be of assistance in 


r \HE importance of a thorough examina- 


2J. Am. M. Ass., 1915, lxiv, 128. 


solving and to urge its more or less routine use 
in many of the abdominal cases presenting 
either pain or enlargement as the outstanding 
features of the clinical picture. 

The subject has attained such dimensions 
in the past ro years that it would be folly here 
either to take it up in a technical manner or to 
describe all of the various changes due to 
disease. Hence I shall confine myself to a 
brief reference to some of the normal and 
pathological findings. 

The interpretation of pyeloureterograms 
and the application of the method must re- 
main the special field of the urologist. Since, 
however, nearly every well-organized hospital 
or clinic includes such a specialist on its staff 
there can no longer be any excuse for the 
omission of the method from the examination. 


NORMAL URETEROPYELOGRAMS AND ‘‘ KINKS” 


OF THE URETER 


One must in this field, as in so many others, 
be thoroughly familiar with the appearance 
of the roentgenograms taken in normal in- 
dividuals lest some serious error in diagnosis 
be made. 

The most frequent type of renal pelvis is 
that shown as a of Figure 1 where there is a 
well developed pelvis proper from which 
arises superior, middle, and inferior major 
calyces, and from these in turn a variable 
number of minor calyces arise. This is the 
ampullary pelvis which may show variations 
such as those shown in b, c, and d. of Figure 1 
where the pelvis proper (b of Fig. 1) is elon- 
gated and less triangular or where the pelvis 
is relatively small so that the major calyces 
seem to arise as they do in the embryo, almost 
directly from the ureter itself without the 
interposition of a renal pelvis. Finally one 
may see a pelvis such as d of Figure 1, where 
there is scarcely any narrowing of the pelvis 
at its junction with the ureter, while the 
major calyces are so long necked that at first 
sight they seem to be elongated as if by prvs- 
sure and traction, a picture quite often seen in 


1 Read at 1923-24 meetings of the Chicago Surgical and Chicago Medical Societies. 
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a. b. 


Fig. 1. Variations in normal pyelograms. a, Typical 
ampullary pelvis with a small middle and well developed 
upper and lower major calyces; 6, long tapering pelvis with 


neoplasms of the kidney. I could show many 
more variations of the normal renal pelvis, 
but I shall refer only to two other types of 
pelves, the bifid and trifid in which the ureter 
divides, usually extrarenally, into two or 
three major calyces, so that there is a complete 
absence of a renal pelvis. 

Fortunately there are not as many varia- 
tions in the appearance of the ureter when 
filled with a contrast fluid. The normal points 
of narrowing and widening of the lumen are 
so familiar that it seems almost superfluous to 
recall the fact that there are points of narrow- 
ing (a) just below the ureteropelvic junction, 
(b) where the ureter crosses the iliac vessels, 
and (c) just before it enters the bladder wall. 
Between these three there are two spindle- 
like wider areas, the pelvic and lumbar 
spindles respectively. 

No matter how well we remember these 
from our dissecting room studies, one is apt 
at times to forget them when confronted by 
a ureterogram. Of greater importance to my 
mind in this connection are the questions: (a) 
to what extent is the width of the shadow of a 
ureterogram dependent upon the amount of 
fluid injected, and (b) how commonly are 
“kinks” present in the normal ureter. 

The study of these two questions is one 
which is as indispensable as thorough famili- 
arity with variations in the normal renal 


C. d. 


well developed middle major calyx; c, very small pelvis 
proper with well developed upper, middle, and lower major 
calyces; d, tapering pelvis with long-necked major calyces. 


pelvis and ureter. I feel confident that mis- 
takes have been made by many of us because 
we are not sufficiently familiar with variations 
in the normal individual. Drs. F. M. Phifer, 
Harry Culver, and Cora Matthews of our 
Cook County Staff (to whom I am greatly in- 
debted for co-operation in ureteropyelogra- 
phy), and the writer are at present engaged in 
a study of thesubject. We feel that the normal 
ureter is capable of giving a narrow or some- 
what wider shadow according to the amount 
of fluid injected. Again we find so-called 
“kinks” of the ureter as shown in Figure 2 
so frequently where there have been ab- 
solutely no clinical symptoms that we ques- 
tion whether the ureter may not be so re- 
dundant as to fold upon itself even when the 
kidney is in a normal location and not ab- 
normally mobile. It is very easy to create 
an artificial kink of the ureter with the cath- 
eter, and this has taught us never to make 
a ureterogram unless the catheter has either 
been withdrawn entirely or is in the lower- 
most portion of the ureter. 

I have dwelt at length upon this question 
of variations in the normal individual because 
I fear that ureteropyelography will be dis- 
credited if entire dependence is placed upon it 
in the making of a diagnosis. I have been 
shown and have recently seen illustrated 
“kinks” of the ureter which were considered 
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Fig. 2. 


Well-marked “kinks” of the normal ureter. 
of symptoms on the side corresponding to these urograms. 


There was complete absence 
Note the difference in 


character of pelvis and major calyces in these three ureterograms. 


the cause of the clinical picture but did not 
differ from those obtained so frequently 
(Fig. 2) on the side where there is an absence 
of symptoms or objective findings. I shall 
refer later to the folly of depending upon the 
ureterogram alone in the diagnosis of stricture, 
because there is much variation in the dis- 
tensibility of the lumen of the normal ureter, 
i.e., when the condition known as inflamma- 


A B Cc 





ie 


% 
/ 
Ectopia (congenital) of the kidney. a, 


(right) and pelvic (left) ectopia; 6, bilateral pelvic ectopia; 
c, unilateral (median) ectopia of a congenital single kidney. 


Fig. 3. Iliac 


tory or obstructive dilatation (Figs. 7 and 5 
respectively) is absent. Before leaving the 
subject of normal conditions let me impress 
you with the necessity of bearing in mind that 
anomalies in the form, size, number, and 
location (Fig. 3) of the kidneys may be present 
when least suspected. The constantly in- 
creasing number of reports of cases in which 
horseshoe, ectopic (ordinary and crossed), 
solitary, or double kidney have been recog- 
nized clinically by the use of ureteropyelog- 
raphy demonstrates the fact that it is neces- 
sary to consider these anomalies in our dil- 
ferential diagnosis of all abdominal lesions, 


PAIN AND TUMOR DIAGNOSIS AIDED BY PYELO- 
URETEROGRAPHY 


It is in the interpretation of the cause of 
abdominal pain and of tumor that the method 
which I urge you to employ more frequent'y 
is of the greatest value. 

Neither time nor space permit of a detailed 
description of the chief differential poinis 
between lesions involving the various a!- 














EE ee a wae See 








EISENDRATH: URETEROPYELOGRAPHY IN ABDOMINAL DIAGNOSIS _ 669 





a. b. 


Fig. 4. Case of renal calculus previously operated upon 
for supposed gall-bladder and appendix symptoms. (Ex- 
amined for Dr. C. E. Kahlke.) a, Shadow of calculus before 
ureterogram was made; ), calculous shadow included in that 
of dilated ureter and renal pelvis. 


dominal structures outside of the upper uri- 
nary tract and those of the latter. It would be 
equally superfluous to attempt to enumerate 
all of the valuable information which pyelo- 
ureterography yields in the various affections 
of the kidney and ureter, hence I shall refer 
only briefly to some of the more common of 
these as follows: 


RENAL AND URETERAL CALCULI 


If the renal calculus is of a branching or 
coral-like character a pyelogram is hardly 
necessary as a rule. It is in the differentiation 
of shadows due to calculi in the gall bladder, 
bile ducts or pancreas as well as of other 
extrarenal and ureteral shadows that pyelog- 
raphy is of especial value. If a suspicious 
shadow is covered by or “included” in the 
pyclogram (Fig. 4), the shadow is certainly 
due to a renal calculus. In some cases a 
lighter area corresponding to the calculus is 
seen. 

As roentgenography progresses we are being 
taught that there is nothing characteristic 
of a renal calculus shadow which may not 





Fig. 5 (left). Ureterogram in case of ureteral calculus. 
Location of latter is at lighter area (indicated by arrow) 
in pelvic portion of the ureter. Note dilated renal pelvis. 

Fig. 6. Ureterogram in case of stricture of pelvic portion 
of right ureter. Principal symptom was pain in right 
lower quadrant. Note dilatation of ureter above stricture. 


be equally possessed by a gall stone, com- 
mon duct or pancreatic stone, and further 
that the simultaneous existence of these and 
kidney stones must be constantly borne in 
mind. In the case shown in Figure 4, the 
patient had been operated upon elsewhere for 
gall-bladder and appendiceal trouble. On 
account of recurrence of symptoms I was 
asked by Dr. C. E. Kahlke to examine the 
urinary tract. The “inclusion” of the shadow 
seen over the urinary tract confirmed the 
findings obtained by ureteral catheterization. 
Pyelography also gave us the information 
that a marked dilatation of the renal pelvis 
and ureter (Fig. 4) existed. At operation it 
was of interest to observe that the calculus 
was relatively so small and the lumen of the 
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Fig. 7. Pyelograms from two cases of inflammatory dila- 
tation of both renal pelvis and ureter. Note typical club- 
bing of calyces. In both cases abdominal pain was the out- 
standing symptom. 


renal pelvis and ureter so dilated that it 
would not have been surprising to have en- 
countered the shadow from day to day at any 
portion of the upper urinary tract. In passing 
I might add that pyelography is of the greatest 
aid not only in determining the location of a 
calculus within the kidney itself but also in 
giving much information in regard to the 
damage which the stone has done, as is well 
illustrated in Figure 4. 

The value of pyelo-ureterography in the 
diagnosis of ureteral calculus is fully equal to 
that which we have just seen in the case of 
a renal calculus. At the point of lodgment 
of a ureteral calculus there is visible (a) 
either a nodular widening of the ureterogram 
or (b) a lighter area as shown in Figure 6. 
At the same time one is able to confirm the 
diagnosis of a true intra-ureteral shadow 
by observing (Fig. 6) the degree of dilata- 
tion of the ureter above the obstructing 
calculus as well as dilatation of the renal 
pelvis itself. 

The importance of such data cannot be 
overestimated in the differentiation of pain 
which is due to an appendicitis from that 
which is incident to the presence of a ureteral 
calculus. Of course the possibility of the co- 
existence of both conditions must not be 
overlooked. 


a. b. 

Fig. 8. Pyelograms of two types of hydronephrosis (me- 
chanical and inflammatory). a (left), Marked dilatation of 
pelvis and major calyces as result of mechanical obstruc- 
tion at pelvic outlet. b, Marked dilatation of pelvis, major 
and minor calyces as result of long standing infection of 
entire upper urinary tract (note dilated ureter). 


URETERAL STRICTURE 

Although I am not willing to agree with 
Hunner as to the frequency of this condition, 
especially in the female, I do concede that 
many useless operations have been in the 
past and are still being performed because a 
stricture of the ureter was overlooked. ‘0 
depend, however, upon instrumental examina- 
tion alone without confirmatory evidence in 
the form of a ureterogram or vice versa is, I 
believe, a mistake. Not infrequently a stric- 
ture is complicated by calculus formation and 
here again the combined investigation with 4 
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a. b. 


Fig. 9. Ureteropyelograms in movable kidney. a (left), 
Kinking of ureter and displacement of kidney. b, Typical 
torsion of kidney and kinking of ureter at pelvic outlet. 


ureteral bougie and a ureterogram will give 
much valuable information from both the 
standpoint of diagnosis and prognosis. 

The coincident presence of a true intra- 
peritoneal lesion in the form of a cholelithiasis 
and of stricture of the ureter is well illustrated 
in Figure 6. In this case a cholecystectomy 
and appendectomy was followed by recur- 
rence of pain in the right lower quadrant 
which was relieved only after treatment of a 
ureteral stricture. 


INFLAMMATORY AND MECHANICAL DILATATION 
OF ALL VARIETIES OF THE URETER AND 
RENAL PELVIS 


There are many cases in which abdominal 
pain is due to one of the above. The re- 
sultant stasis favors an already present in- 
fection or offers a favorable medium for the 
lodgment of organisms excreted by the kidney. 
In the early stages it is much easier to make a 
diagnosis of the underlying cause of the dilata- 
tion than at a later period. This is well 
illustrated in Figs. 7 and 8. In both of the 
cases shown in Figure 7 abdominal pain was 
the predominating symptom. The instrumen- 
tal (cystoscopy, etc.) findings were confirmed 
by the ureteropyelogram which revealed in- 
cipient inflammatory changes. In the two 
cases shown in Figure 8 the changes as shown 
in the ureteropyelogram are far more ad- 
vanced. One of these (a of Fig. 8) was not 
relieved after appendectomy performed by an 
experienced surgeon who had failed to study 
the case with the possibility in mind of a renal 
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Fig. 11. 
Fig. 10. Large hy- 
dronephrosis of right 
“dropped” kidney 
simulating gall-bladder 
disease. Case examined 
for Dr. C. E. Kahlke. 
Fig. 11. Displace- 
ment outward of ureter 
and rotation of the left 
kidney by retroperito- 
neal sarcoma simulat- 
ing tumor of the spleen. 


Fig. 10. 


condition being the cause of the clinical 
picture. The other (b of Fig. 8) shows in- 
flammatory dilatation not only of the renal 
pelvis but of the ureter as well. In both cases 
the diagnosis was cleared up by the uretero- 
pyelogram and other urological studies. 


MOVABLE KIDNEY 


Another frequent source of postoperative 
dissatisfaction on the part of both surgeon and 
patient is persistence of pain due to an over- 
looked abnormal mobility of the kidney with 
resultant kinking of the ureter. I cannot 
emphasize too strongly the necessity of having 
pyeloureterograms made of obscure abdom- 
inal cases in the recumbent and upright 
position in order to determine with accuracy 
the degree of mobility and of hydronephrosis 
due to ureteral obstruction from a kinked 
ureter in a movable kidney. In the pyelo- 
gram shown in Figure g this last named con- 
dition is especially well shown in 6 of the 
illustration. The resultant obstruction to the 
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escape of the urine will sooner or later end in 
the formation of a well-marked mechanical 
hydronephrosis as is shown in the pyelogram 
of Figure tro. 

This case presented a history like that of a 
recurrent cholecystitis, probably with calculi. 
Dr. C. E. Kahlke, however, suspected some 
involvement of the urinary tract on account 
of the history of the pain during attacks being 
most marked in the right lower quadrant. 
I was asked to study the case from the uro- 
logical viewpoint. 

The pyelogram revealed an advanced 
hydronephrosis of a movable kidney lying in 
the right iliac fossa. 


RENAL AND PERIRENAL TUMORS 


I have attempted to give you only a bird’s 
eye view of some of the advantages of uretero- 
pyelography in the differentiation of ab- 
dominal pain and will close by a brief refer- 
ence to its value in helping to distinguish be- 
tween an enlargement due to neoplasms, etc. 
of the intraperitoneal viscera, and those due 
to similar conditions in the retroperitoneal 
structures. The most important data given by 
ureteropyelography alone or with the opaque 
catheter are the following: 

1. Displacement of the ureter inward or 
outward usually by a retroperitoneal neo- 
plasm, either a sarcoma of the lymph nodes or 
a neoplasm of the kidney itself or of the 
immediately adjacent structures. In the case 





b. é. 


Fig. 12. Typical pyelograms in renal neoplasms. a, Filling defect of upper major 
calyx with displacement of kidney downward (note kinked ureter) in a case of hyperne- 
phroma of upper pole. Principal symptom, abdominal pain. b, Distortion and elonga- 
tion of upper major calyx in polycystic (congenital) kidney. Principal symptoms 
pain and tumor. c, Opposite kidney shows same condition. 


shown in Figure 11, the clinical diagnosis had 
been splenic tumor. The roentgenograph 
after injection of the contrast solution into 
the kidney pelvis and the use of an opaque 
catheter revealed a marked outward displace- 
ment of the ureter and a rotation and com- 
pression of the renal pelvis and its major 
calyces. The diagnosis was changed to peri- 
renal neoplasm and at operation an advanced 
retroperitoneal sarcoma was found. 

2. Filling defects or distortion in the form 
of elongation or compression of the renal pelvis 
and its calyces. This is the typical finding in 
intrarenal neoplasm but may occasionally 
occur in a perinephritic abscess as Dr. Koll 
observed in a recent case. 

In a of Figure 12 one sees a typical filling 
defect from which a diagnosis of tumor of the 
upper pole of the kidney was made before 
operation and confirmed at the latter. In 
b and c of Figure 12 are seen the bizarre pic- 
tures due to elongation and compression of 
the pelvis and calyces in bilateral congenital 
cystic kidneys. These compressions, dis- 
tortions, and elongations of the pelvis and 
calyces (Fig. 13) are the most common find- 
ings in all forms of renal neoplasms except 
those in which there is early obstruction of the 
pelvic outlet with resultant hydronephrosis. 
It is impossible in such a short paper to do 
more than point out a few of the advantages 
of ureteropyelography in abdominal diagno- 
sis. I shall have accomplished all that could 
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be hoped for if only your attention has been 
directed to this most valuable adjuvant to our 
diagnostic resources. 


DISCUSSION 


Dr. CHARLES E. KAuLKE: Dr. Eisendrath has 
mentioned the main points in connection with the 
cases I had to deal with. In two of them particularly 
he was of great help in making a differential diagno- 
sis between gall-bladder trouble and hydronephrosis. 
One, a young lady, came in with the gall bladder and 
appendix out, but with the same old symptoms. 
The X-ray pictures were said to show no stone. I 
therefore thought we had a hydronephrosis to deal 
with. Our picture, however, revealed a stone in an 
apparently normal sized kidney; nevertheless a 
pyelogram showed hydronephrosis and hydro-ureter 
as well. We made a nephrectomy and ureterectomy, 
but in doing so accidentally opened the sac which we 
were dissecting from the duodenum. As I felt no 
stone on digital examination, I opened the ureter 
lower down and passed a large sound into the bladder 
after which the ureter was ligated in the pelvis and 
removed. A later X-ray picture showed the stone 
down near the vesical orifice of the stomach. As we 
were afraid to leave the stone and as it seemed un- 
wise to use forceps through the cystoscope on 
account of the danger of pushing the stone through 
the upper end of the stump we extended our original 
incision downward and removed the stone extra- 
peritoneally. I can corroborate what Dr. Eisen- 
drath said about the importance of urography. 

Dr. Victor C. SCHRAGER: I was called to see a 
case which the physician had diagnosed as appendi- 
citis, but the order of symptoms of appendicitis was 
not typical. One of the greatest contributions made 
to surgery by Dr. Murphy was his picture of the 
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Fig. 13. Tracing of pyelogram in hypernephroma. Dis- 
tortion of pelvis and calyces by tumor have caused such 
pyelograms to be given name in “spider” or “dragon.” 
(Case of Drs. Derge and Ziegler.) 





order of symptoms in cases of appendicitis. He 
pointed out that if the succession of symptoms was 
not perfect the diagnosis is doubtful. In the case I 
speak of a number of examinations were made and 
the patient was dismissed as negative so far as ap- 
pendicitis was concerned. About 7 months later the 
patient developed an abdominal syndrome simulat- 
ing appendicitis. At this time I had better control 
of the patient and had a urologist examine him and 
he found the man had a stricture of the ureter with 
hydro-ureter and hydronephrosis which simulated 
appendicitis. 

I had another case of acute abdomen simulating 
appendicitis in a child, 5 years of age. The patient 
was taken to the hospital, a careful study of the case 
made, and we decided on a diagnosis of hydro- 
nephrosis. At the operation we found hydrone- 
phrosis and a solitary kidney. 














DEPARTMENT OF TECHNIQUE 


CASSAREAN TECHNIQUE 


By G. S. FOSTER, M.D., MANcHESTER, NEw HAMPSHIRE 


Surgeon, Notre Dame Hospital 


HE success of cesarean section seems to be 

in direct ratio to the perfection of the 

technique of the operation. Like operations 
for other surgical conditions, there are very many 
methods developed by various operators, all of 
which prove quite successful. Wherever a 
technique for any operation is so far developed 
by the operator as to eliminate hitches and errors, 
like pathological conditions are bound to give 
practically equal results. 

For several years we have used in our clinic 
a technique for czsarian section which has proven 
most satisfactory in every detail. The success in 
this class of cases has seemed pronounced enough 
to warrant a description of the modus operandi. 

No narcotic is given to the mother pre-opera- 
tively as it has seemed markedly to influence 
early reactionary activity on the part of the 





Fig. 1. The assistant begins the suture of the uterus at 
the upper end of the incision, the operator at the lower end. 
A long, straight, cutting pointed needle threaded with No. 2 
chromic catgut is used. 


child. The child was cyanosed and did not breath 
as early, at times requiring artificial respiration. 

All cesarean patients are fully prepared and 
draped ready for the incision before any an- 
esthetic is given. For all cases up to the time 
of delivery of the child and placenta we have 
used gas oxygen only. This is done to assist the 
child further in becoming active in the reaction 
immediately upon delivery. For gas oxygen does 
not seem to influence the child in any way. 
Shortly after the gas oxygen is started the antic- 
ipated line of incision is thoroughly anesthetized 
with a half of one per cent novocain solution, 
each layer being carefully covered. 

Just as the incision is begun 30 minims of 
ergotol with 1 cubic centimeter of pituitrin is 
injected deep in the thigh muscles. 





Fig. 2. As soon as the sutures are passed they are tied 
and held by a second assistant. As each succeeding suture 
is tied and held below and above, the preceding ones «re 
cut. 
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FOSTER: CHSAREAN TECHNIQUE 


We like a rather long median incision extending 
from the umbilicus to the pubic crest as this 
permits of plenty of room for quick and accurate 
action. The skin, fascia, muscle, and peritoneum 
are thus quickly incised. As soon as the abdom- 
inal cavity is opened towels moistened with warm 
saline solution are dropped over the lateral edges 
of the wound cutting off any danger of apposition 
of these parts with the uterus or exposure of the 
intestines. These towels are carefully anchored 
at frequent intervals about the wound. 

The hand is then introduced into the abdom- 
inal cavity and the position of the uterus quickly 
surveyed to make sure that the median line of the 
uterus is in the same plane as the median line of 
the body. 

The uterus is then incised. A previously unused 
scalpel is employed for this, as was also done when 
incising the peritoneum. We rather adhere to a 
moderately high incision believing that it permits 
of more accurate and quick delivery of the child. 
No attention is paid to constricting the vessels 
of the broad ligaments. As the amniotic sac 
bulges it is quickly opened, divulsed with the 
fingers, one index spreading each angle of the 
opening. 

The presenting part of the child is then gently 
grasped and the child delivered, cord clamped and 
cut, and the baby turned over to the pediatrician 


for immediate care. The placenta is then care- 
fully delivered by gentle separation of the 
cleavage line with the pulpy part of the finger 


tips. It is made sure that every part of the 
placenta is delivered. 

So far in the operation there is very little loss 
of blood, not over % to 1 ounce. Immediately 


Fig. 3. The first line of sutures completed. 


Fig. 4. Three mattress sutures include both sides of the 
incision and when tied infold and cover over the first line of | 
sutures and the incision. The suture line is thus strength- 
ened and the uterine wall reinforced. 


upon delivery of the placenta the uterus contracts 
under the influence of the ergotol and pituitrin 
and all oozing ceases. Clean towels are then 
quickly draped about the wound and anchored. 
The uterus is quickly brought out onto the 
clean field and all areas mopped dry and the 
suturing begun, the assistant beginning at the 
upper extremity and the operator at the lower 
extremity of the uterine incision, using a long, 
straight, cutting pointed needle threaded with 
No. 2 chromic catgut. These sutures are passed 
through the entire thickness of the uterine wall 
with the exception of the mucosa. As soon as 
the sutures are passed they are tied and held both 
below and above by a second assistant. Thus 
the uterine opening is held taut and closed. 
These sutures are passed about a half inch apart 
and as each succeeding suture is tied and held 
below and above, the preceding ones are cut. In 
this way rapid and accurate progress can be made 
while any bleeding is noticeable by its absence. 
After completing this line of sutures, three 
mattress sutures include both sides of the incision 
and when tied infold and cover over the first 
line of sutures and the incision. By so doing the 
first line of sutures is buried, the suture line 
strengthened and the uterine wall reinforced. 
On completion of the mattress sutures all 
areas are fully dried, special attention being given 
the space of Retzius and the vesicocervical su- 
perior plane. The uterus is then replaced in the 
abdomen. Following this, the peritoneal edges are 
quickly picked up at various points and made 
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Fig. 5. The peritoneal edges of the wound are quickly 


picked up at various points and made ready for closure. 


ready for closure. In closing the peritoneum a 
continuous mattress suture of No. 2 chromic 
catgut is used locking each third stitch by a half 
hitch. By this method rather than by suturing the 
raw edges of the peritoneum together, the mar- 
ginal area for about a half-inch is sutured to the 
uterus about the infolding line of the latter. By so 
doing the suture line of the uterus remains freely 
exposed and the peritoneum adheres to the uterine 
wall about it. This suture is made for two pur- 
poses. It permits of the formation of an impro- 
vised, accessory, suspensory ligament for the 
uterus and provides for subsequent cesarean 
operations without the direct opening of the 
abdominal cavity. The abdominal cavity be- 
comes so walled off that subsequent cesarean 
sections are extra-abdominal in so far as exposing 
the intestines or abdominal cavity is concerned. 
Subsequent cesarean sections in cases closed in 
this manner warrant our continuation of the use 
of this closure of the peritoneal cavity. 

The fascia is closed by a reverse lapping stitch 
and the skin closed by three through-and-through 
silkworm gut sutures and a continuous skin-edge 
linen suture. Just before closing the skin the 
wound is rinsed with sterile water and after being 
carefully dried a culture is always made before 
the skin edges are brought together. This culture 
taking is carried out not only in cesarean but in 
all closures of previously clean wounds merely as 
a check upon our asepsis. In caesarean cases we 
also culture the mucosa of the uterus. 

A light dressing covers the skin closure and the 





Fig. 6. The peritoneum is closed by a continuous suture 
of No. 2 chromic catgut, each third stitch being locked by a 
half hitch. 


patient, then nearly conscious, is returned to 
bed. Individual cases will now and then require 
certain slight modifications of this technique. 
Some patients will strain after the child is de- 
livered and will then, but never before this time, 
require a little ether vapor mixed with the gas 
oxygen. We have found that about 1 in 5, or 20 
per cent, of the cases will demand a little warmed 
ether vapor. 

In cases where vaginal examination has been 
made we prefer to leave a short inch gauze wick 
drain through the cervical canal to the vagina. 
This is removed on the third or fourth day. If 
multiple vaginal examinations have been made, 
and especially by more than one physician, we 
leave a cigarette drain, which is removed the 
fourth day, in the lower angle of the abdominal 
wall incision extending down to the vesicocervical 
plane and space of Retzius. Whenever any doubt 
exists, we use one or both of these. 

The above described technique while simple 
should warrant approval because during the past 
decade we have had only two deaths. One of 
these patients died of sepsis because we had used 
poor judgment in not instituting drainage. The 
other died of postoperative pneumonia. This 
patient required complete ether anesthesia for 
the second half of the operation and for years 
past had been an invalid from endocarditis. 
There was no infant mortality. 

Special emphasis is placed on the method of 
re-enforcing the uterine incision and the estal- 
lishment of an extraperitoneal route for subse- 
quent c#sareans. 
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FASCIA PLICATION IN THE REPAIR OF INGUINAL HERNIA! 
By JOSEPH A. PETTIT, M.D., F.A.C.S., Portranp, OREGON 


N working out a method of performing herni- 
otomy, we have tried to follow in this work 
the general principles of plastic surgery, un- 

der which heading herniotomies really belong. 
We have tried to figure out a plan of trans- 
planting the cord, which has always been the 
serious impediment to securing firm union, so 
that it may be removed entirely from the weak 
point of the operative repair without disturbing 
its function. 

For a number of years we have used a surgical 
technique which has seemed to give a maximum 
result, and we feel that fundamentally this tech- 
nique is in accord with the basic principles of 
plastic surgery, and at the same time functionally 
and anatomically correct. 

Our technique may be briefly described as 
follows: 

The skin incision is usually made on a curve, 
with the convexity upward, one end not far from 
the pubic spine and the other end approaching 
the other part of Poupart’s ligament. An effort 
is made to place the skin incision as high as prac- 
tical above Poupart’s ligament. When the inci- 
sion is made with the convexity upward, the flap 
can be reflected downward. This procedure keeps 
the skin incision at a maximum distance from 
the groin, at which point it is difficult to fasten 
the dressing so as to protect the incision from 
contamination. The straight incision close to 
Poupart’s ligament is sometimes partially ex- 
posed, because the dressing works upward when 
the patient moves in bed. For the postoperative 
dressing an antiseptic gauze is used. The lower 
border of the dressing is sealed down by collodion. 

Better results may be expected if the principles 
of plastic surgery are followed in performing 
herniotomy. The fibrous tissue which makes up 
the fascial layers are the supporting tissues of all 
parts of the body. The muscles of the extremities, 
as well as of the trunk, are held in place by fas- 
cial envelops and wherever cavities exist without 
a bony enclosure, we find an osseous substitute 
in the fascia. So, in the lower part of the abdom- 
inal cavity we find the basic element of perma- 
nent support to be the fascia. In repairing any 
ventral hernia of the abdominal cavity we de- 
pend upon fascial plication for securing perma- 
nent closure. Sutured muscle fibers do not re- 
sist constant strain or pressure while sutured 
fascie and aponeuroses, especially if re-enforced 


by overlapping, will endure and withstand con- 
stant stress and strain. In fascial plastic repair 
work we can learn a lesson from the principles of 
bone surgery, namely, that to secure a firm, os- 
seous union it is necessary to make an accurate 
contact of osseous elements, which means that 
the fatty tissue and the areolar tissue must be 
thoroughly and completely removed from the 
coaptating fascial surfaces. To enhance addi- 
tionally secure fascial cohesion, the principle of 
overlapping can be successfully employed. In 
the suturing of herniz, whether ventral, umbilical, 
or inguinal, this principle should be borne in 
mind. The technique of our operation is based 
on the principles of plastic surgery as applied to 
other parts of the body, and an endeavor is made 
to secure as broad a plication of the fascia as 
possible at the weak point of this type of hernia, 
viz., the external ring, and to bring the cord from 
the abdominal cavity to the outside, at a point 
high up where it will the least endanger the per- 
manency of the repair. In addition to this, it is 
brought out in such a manner that it comes 
through a new fascial canal in a direction to pro- 
duce the least impediment for a complete fascial 
overlapping. With the cord placed in the position 
shown in our illustrations it is almost impossible 
for the peritoneum to protrude from the abdomi- 
nal cavity, for the following reasons: In the first 
place, the cord comes through the internal oblique 
and transversalis muscles at their strongest point 
of attachment to Poupart’s ligament. In the 
second place, an angulation occurs here which 
does not interfere with the circulation of the cord, 
and is a definite barrier to a hernial protrusion. 
In the third place, a hernial protrusion seldom 
occurs following a tortuous course through parie- 
tal structures. In the fourth place, with every 
strain a definite pressure is exerted upon the new 
canal of the cord through the fascial layer. This 
strain is not enough to interfere with the circula- 
tion of the cord, but is sufficient to restrain a po- 
tential peritoneal protrusion. 

In splitting the fibers of the external oblique 
from the internal ring upward, it would seem ad- 
vantageous to split the fibers as far from Pou- 
part’s ligament as possible in order to give a long 
inferior flap for plication over the superior flap. 
By splitting the fibers upward from the external 
ring beginning at the uppermost part of the ex- 
ternal ring, the most extensive plication is se- 


1Read before the North Pacific Surgical Association, December 9, 1922, at Tacoma, Washington. 








Fig. 1. Splitting of fascia above Poupart’s ligament. 


cured. The higher the line of incision is made in 
the external oblique, the greater will be the width 
of the inferior flap, and the surfaces for plica- 
tion will be that much broader, thus insuring the 
largest surface and the greatest assurance of per- 
manent secure union. We feel that a plication 
of greatest width possible gives the greatest surety 
for permanent and secure union. Broad plication 
is better fortified against some undue or early 
strain and a complete separation is less apt to 
ensue if some early stress or later heavy ten- 
sion does occur. 

A greater length of the spermatic cord is re- 
quired for this plication technique than for the 
ordinary herniotomy. Experience has demon- 
strated that no difficulty is encountered on this 
account if the cord is loosened up low down to- 
ward the scrotum, as well as high up, through the 
internal ring. It will often be noted that im- 
mediately following the operation, the testicle 
is held considerably higher in the scrotum than 
before the operation, but it gradually gravitates 
to a relatively normal suspension point. 

There is a difference of opinion in regard to the 
importance of the so-called “high dissection of 
the sac.’’ No dependence can be placed upon the 
peritoneum for strain bearing, and if the essen- 
tial parietal structures are not adequately re- 
paired the peritoneum will not stand the strain 
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High dissection of sac. 


Fig. 2. 


alone. It would seem advisable, however, to make 
as high a dissection of the sac as can be conven- 
iently made, clearing away any lumps of pre- 
peritoneal fat, and it has always seemed advan- 
tageous, at least from a psychological standpoint, 
to anchor the stump of the sac at a point higher 
than the internal ring. By ligating the sac with 
a suture, then passing the blunt end of the 
needle through the muscle fibers of the internal 
oblique and transversalis muscles and the fibers 
of the upper flap of the aponeurosis of the exter- 
nal oblique at a point which will contact properly, 
and tying the ligature externally, the stump of 
the sac can be at least temporarily anchored and 
possibly permanently held by scar tissue at a 
point higher than the internal ring. 

The longer the lower flap of the external ob- 
lique is made by a high spliting incision from the 
external ring, the greater is the breadth of plica- 
tion possible. The surfaces of both these flaps 
should be thoroughly cleansed from fat and 
areolar tissue so that their coaptation will be 
precise and firm. 

If the lower flap of the aponeurosis of the ex- 
ternal oblique is plicated beneath the upper flap, 
as is advocated in the Skillern operation, we find 
two distinct disadvantages: (1) it is not possible to 
make so extensive a plication; (2) it is not possi!Je 
to construct a new fascial canal for the struc- 
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Fig. 5. Note suture of muscle to shelving edge of Pou- 
part's ligament. Passing the needle through the fibers of 
the upper flap of the aponeurosis makes the sac anchorage 


more secure, 
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Fig. 3. High ligation of sac. Fig. 4. Anchoring the stump of the sac at a point higher 


than the external ring. 





Fig. 6. Edge of upper flap of fascia sutured to Poupart’s 
ligament separately on each side of new canal. The new 
internal ring is identical in the muscle and at this point 
of the fascia. 





Fig. 7. Lower flap plicated over upper flap and sepa- 
rately sutured on each side of cord. Note new fascial canal 
and breadth of canal. 





Fig. 8. Fatty layer structure makes soft cushion over 
cord, and high curved incision in the skin removes the 
wound a maximum distance from possible sources of 
contamination. 
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Fig. 9. Transverse section of completed operation. 
Ventral Hernia. Pettit. 


tures of the cord without producing an addi- 
tional, sharp, and disadvantageous angulation. 

By suturing the border of the upper flap low 
down on Poupart’s ligament beneath the lower 
flap (after suturing the internal muscles and the 
conjoined tendon), the new internal ring is iden- 
tical in the muscle and at this point of the fas- 
cia. There occurs only one angulation which is 
not sharp or disadvantageous. When the cord 
comes out of the new external opening, high up, 
the angulation is neither sharp nor disadvanta- 
geous there. 

If the lower flap is plicated over the upper flap, 
as has been done by us for a number of years, we 
find it possible, (1) to make the broadest possible 
plication and this insures permanency of the 
closure; (2) not only to eliminate one angle for 
the cord, but also to eliminate any sharp angu- 
lation which might be detrimental to the integ- 
rity of the functions of the structures of the cord, 
for the newly constructed fascial canal has its 
angle at the uppermost point of the normal in- 
ternal ring, where it normally emerges, and has 
a pad of soft muscle structure on which to turn, 
then coursing upward and emerging by a slight 
turn to the outer surface of the external oblique. 

There is a diversity of opinion regarding the 
type of suture for herniotomies. Many have 
faith in the security of interrupted sutures inci- 
vidually tied. Here again, we may learn a lesson 
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from the general principles of plastic surgery, 
namely: the fewer buried knots there are the 
better, because of (1) the slowness of knot ab- 
sorption with the possible danger of sloughing 
out, and (2) the possible danger of constriction 
from tying. The running suture accurately 
placed favors ready absorption and is adequate 
to hold for the length of time required for fascial 
cohesion. The running stitch does not produce the 
constriction that a single tie does. Double 
chromic catgut of not too heavy size, thoroughly 
tested before using, will endure much longer than 
necessary for fibrous tissue cohesion, and with 
its use the number of knots needed is reduced to 
a minimum. We apply the running suture in 
such a way as not to cross the new fascial canal. 
Thus there is no pressure from a suture on the 
structures of the cord. We tie the sutures on 
either side of the new canal. As a rule we sew 
the flaps separately above and below the cord, 
most frequently using the same continuous 
suture for suturing the lower border of the upper 
flap to Poupart’s ligament, plicating it along the 
flap, and then continuing for the suture of the 
upper border of the lower flap to the external 
surface of the aponeurosis above. The same 
technique is used for plication of the flap above 
the cord and thereby we finish with but two 
knots on each side of the new canal for the cord. 

Careful suture of the fatty layer structure, with 
the outline of the visible fibers of the superficial 
fascia in mind, (1) gives a soft pad covering for 
the cord as it lies on the deep fascia, and (2) 
eliminates any dead spaces, as such frequently 
hold a blood clot, which fails to absorb normally. 
It has seemed advantageous to suture the fatty 
layer with a running suture. We introduce the 
suture first through the skin and it emerges 
again on the skin at the other end, thereby 
avoiding a buried knot in the fatty layer. 

The same loose ends can be used for closure of 
the skin. 

CONCLUSIONS 

1. If the general principles of plastic surgery 
are applied in operating on inguinal hernia, 
better results may be expected. 





Figs. 1, 2, and 3. Fascia plication of ventral hernia in- 
volving principles employed in inguinal hernia technique. 


2. The sustaining tissue in such operations is 
fascia. As the fibers are sewed longitudinally 
they have a tendency to spread, especially if the 
fascia is already attenuated. A very complete 
plication or overlapping (a) insures a maximum 
permanency of security, and (b) avoids the tend- 
ency of the fibers to spread. 

3. By high transplantation of the cord in the 
new fascial canal, the possibility of another peri- 
toneal protrusion is minimized. 

4. The position and direction of the new fas- 
cial canal conserves the integrity of the struc- 
tures of the cord without hindering in any way 
the greatest degree of overlapping of the fas- 
cial layers. 

5. The type of suture described gives a mini- 
mum amount of constriction to the fascial fibers 
and at the same time a maximum coaptation. 

6. To secure an early, as well as firm fascial 
cohesion it is important to cleanse the fascial 
surfaces thoroughly of all fat and areolear tissues, 
otherwise the sutured areas may slip as would a 
“ pseudo-arthrosis. ” 

7. The high curved incision in the skin and 
fatty layer removes the wound the greatest dis- 
tance from possible sources of postoperative con- 
tamination. 

8. Some kind of antiseptic gauze, sealed to the 
skin below with collodion, additionally safe- 
guards against postoperative wound infection. 
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THE USE OF WAX MODELS IN THE TEACHING OF SURGERY 


EXEMPLIFIED BY A SERIES OF MODELS SHOWING YOUNG’S PERINEAL PROSTATECTOMY 


By FRANKLIN P. JOHNSON, M.D., PortLanp, OREGON 


From the Brady Urological Institute, Baltimore, Maryland 


“\ROM the standpoint of the medical stu- 
ie dent there is perhaps no other branch of 
medicine in which the teaching is less satis- 
factory than in operative surgery. The chief 
reason for this is the fact that the student is able 
to see so little of the important steps of an opera- 
tion with our present day system. When the class 
is large only a favored few are close enough to 
make it worth their while to sit through the 
entire operation, and even these few are fortunate 
if the operator’s hands or his assistants do not 
completely block his view at the most critical 
point in the operation. It is no wonder, therefore, 
that after the first few weeks, the attendance of 
the surgical clinics gradually falls off, or that the 
students who attend often do so for the purpose 
of making up lost sleep or reading the morning 
newspaper. 

The value of models as an aid to the teaching of 
anatomy and embryology has long been recog- 
nized, and we are all more or less familiar with the 
commercial products of Ziegler’s, Trammond’s, 
Rouppert’s, and Ward’s laboratories. In addition 
to these one sees in almost every anatomical 
laboratory numerous home-made models usually 
constructed after the Born’s wax plate method. 
These are of great aid to the student in helping 
him to visualize and fix in his mind complicated 
anatomical structures and the intricate develop- 
mental processes. In courses in pathology, 
models are used to some extent, but an increase 
in their use would certainly result in benefit to the 
student. The beautiful and carefully made 
dermatological models in the Army Medical 
Museum clearly demonstrate the value of models 
in this branch of medicine. 

However, in this country practically no atten- 
tion has been paid to the application of this 
method in the teaching of operative surgery. To 
demonstrate an operation, the surgeon has relied 
upon diagrams, drawings which are often dis- 
torted, and photographs which are usually none 
too clear. Stereoscopic photographs have been 
used with some success and more recently motion 
pictures have been tried. All of these are valuable 
methods but they cannot compare with a graded 
series of models showing the operation step by 
step. For in carefully made wax models, size, 


shape, and color can be shown without exaggera- 
tion or distortion, and what is equally important 
things are shown in their three dimensions. More- 
over models can be handed from one student to 
another and the details studied minutely at 
leisure. 

It was because of the student’s difficulties that 
Dr. Hugh H. Young suggested to me the prepara- 
tion of a series of models showing a perineal 
prostatectomy. The operation which is shown in 
the accompanying figures is an imitation of that 
performed by Dr. Young routinely at the Johns 
Hopkins Hospital. The actual modelling has been 
done by Dr. V. Fortunato who has developed a 
technique by which he can prepare models which 
are as true to life as it would seem possible to 
make them. His models comprise faithfulness of 
reproduction in form, color, and texture as well as 
durability; they must be seen to be appreciated. 

Briefly the method of preparation of the models 
can be stated as follows. The portion of the sur- 
face of the body to be modelled is shaved and 
coated with a thin film of mineral oil. A thick 
layer of dental plaster of Paris, properly mixed 
with water, is then carefully spread over the part. 
The plaster is allowed to harden and the mold, a 
negative, is lifted off. After the mold has been 
allowed to dry at room temperature for 2 or 3 
days, it is then soaked in cold water until it is 
thoroughly saturated. Any excess water is 
sponged from the surface with absorbent cotton, 
and the mold is immediately filled with melted 
wax. The formula of the composition used by 
Fortunato, I am unable to give as this he holds in 
secrecy. Unlike wax, the composition after thor- 
oughly hardening is durable and not easily 
indented or broken. 

For the preparation of the models shown in this 
paper a suitable cadaver was secured through the 
kindness of Dr. Lewis A. Weed of the anatomical 
department of the Johns Hopkins Medical Schou]. 
As the operation progressed, it was stopped at 
various points and plaster impressions taken. 
Retractors and other instruments used were held 
by assistants as in the operation on the living 
subject. From these molds the models were cas\. 
Details of structure, and the color and texture ot 
the various tissues were carefully studied in the 
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Fig. 1. The first model shows the method of draping the 
perineum and the initial skin incision. The exposed area 
is about 5 inches broad and 3 inches in height. 


operating room and were added later. The re- 
tractors were made of composition and covered 
with a thin layer of metal foil. Models of the 
gloved hand shown in the figures were made 
separately. In all, twelve models were made. 
These were mounted on specially prepared boards 
painted black, three models to each board. 
Draperies, saturated with a chalk-like paste, to 
insure their permanency, were added last. 

While it was my intention at first merely to show 
and describe the models rather than to describe 
the operation, I have found this to be not only 
difficult but unsatisfactory. I have included in 
my description, therefore, certain points concern- 
ing the operation which could not be shown 
graphically and others which may help link 
together the steps of the operation. 

Although the success of the operation depends 
in a large measure upon the preliminary treatment 
of the patient, it is not the province of the present 
paper to go into its discussion. The whole matter 
of catheter drainage, the forcing of fluids, the 
importance of waiting until kidney function has 
reached its peak as determined by the phenol- 
sulphonephthalein test and study of the blood 
chemistry, the special measures and precautions 
to be taken when other complicating diseases 
occur, are matters which have been fully dis- 
cussed elsewhere.! 


sung, H. H. Prostatectomy, pre-operative, operative, and post- 
Oper itive treatment. Surg., Gynec. & Obst., 1923, xxxvi, 589. 
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Fig. 2. The central point of the lower flap is fastened to 
the edge of lower towel by an Allis’ clamp which acts as a 
gentle retractor and serves to cover the anus. 


I shall therefore begin my description with the 
patient on the operating table in the perineal 
position, with thighs and knees flexed, legs spread 
apart, the perineum elevated, and the head 
lowered. 


Model 1. The first model shows the method of draping 
the perineum and the initial skin incision. Before draping, a 
curved sound usually No. 18 or 20 Fr. is passed into the pos- 
terior urethra and is held in place by an assistant. Three 
towels are then placed across the perineum so as to form an 
isosceles triangle, the apex of which is at the scrotoperineal 
junction and the base at the level of the anterior margin of 
the anal orifice. The exposed area is usually about 5 inches 
broad and 3 inches in height, but varies with different 
shaped perineums. The draping is completed by means of 
a perineal sheet. 

The incision is the shape of an inverted U. In the midline 
it is about 1% inches in front of the anus. Because of the 
tension to which the perineum is subjected by the position, 
as soon as the skin is incised the wound gapes widely and 
the underlying fat is exposed. Usually the hemorrhage is 
slight and no ligatures are needed. (Fig. 1). 

Model 2. As soon as the incision is completed the central 
point of the lower flap is fastened to the edge of the lower 
towel by means of an Allis clamp. The clamp, hanging 
down by its own weight, acts temporarily as a gentle re- 
tractor, and at the same time serves to cover over the anus, 
thus preventing contamination of the wound as the opera- 
tion progresses. By blunt dissection with the tip of the 
forefinger, two fosse are developed, one on either side of 
the central tendon. The direction of the fossz is downward 
and slightly forward, following the inner surfaces of the 
pubic rami. The fosse# should be posterior to the trans- 
verse perineal muscles and about 1% to 2 inches in depth. 
When properly made the transverse perineal muscles 
should be felt anteriorly, the urethra with the contained 
sound in the depths anteriorly, and the rectum posteriorly. 











Fig. 3. The central tendon has been cut transversely. 


A posterior bifid retractor is inserted into the wound strad- 
dling the central tendon and a moderate amount of traction 
put upon it by an assistant. The central tendon is thereby 
put upon a stretch. (Fig. 2). 

odel 3. In this model the central tendon has been cut 
transversely. This structure, composed chiefly of the peri- 
neal fascia, contains also a few muscle fibers derived from 
the external sphincter muscle of the anus and the trans- 
verse perineal muscles. Occasionally a small artery is cut 
with the central tendon which requires a ligature. The cut 
ends of the central tendon immediately retract forward and 
backward and become lost from sight as the operation 
progresses. With the central tendon out of the way, the 
rectum is brought into view, its anterior wall bulging into 





Fig. 4. The recto-urethralis has been cut by a transverse 
incision. 
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Incision into membranous urethra at apex of 


Fig. 5. 
prostate. 


the groove of the bifid retractor. Anteriorly the rectum is 
firmly fixed to the membranous urethra by means of the 
recto-urethralis muscle, the fibers of which can be demon- 
strated without difficulty by means of a little dissection. 
The bulb of the urethra, covered by the bulbocavernosus 
muscle and a thin layer of fascia, is usually not seen. It lies 
beneath the fat and deep perineal fascia just anterior to the 
cut end of the central tendon. The exposure of the bulb 
may be attended by rupture and hemorrhage which is 
difficult to control, and what is more important, the pos- 
sible injury to external sphincter muscle of urethra. (Fig. 3.) 

Model 4. In this model the recto-urethralis has been cut 
by a transverse incision. This permits the rectum to drop 
backward. The bifid retractor is then exchanged for a 
plain posterior retractor. This tends to flatten out the 
rectum as is shown in the figure, but great care must be 
exercised not to exert too much traction on this retractor 
as its edge lies directly upon the rectum. An anterior bifid 
or bulb retractor is next inserted. If the technique is proper- 
ly carried out this retractor should be placed behind the 
free edge of the triangular ligament and should pull it for- 
ward, at the same time protecting the external sphincter 
muscle and bulb of the urethra. The membranous urethra, 
distinguishable by means of the sound within it, is now ex- 
posed. Occasionally Cowper’s glands are brought into 
view; more often they are pulled forward beneath the blades 
of the retractor. Their recognition is of no importance in 
the operation. (Fig. 4). 

Model 5. This shows the incision into the membranous 
urethra at the apex of the prostate, accomplished by means 
of a median longitudinal incision about one-half inch in 
length. The point of the knife is firmly pressed against the 
sound so as to open the mucous membrane. The cut edges 
of the membranous urethra are then caught with Allis’ 
clamps. Care is taken to include the mucous membrane so 
that when the sound is removed the lumen of the urethra 
will not be lost. The curved sound is next withdrawn from 
the urethra and a straight sound is then introduced through 
the incision in the membranous urethra. This should pass 
without difficulty into the bladder, taking a forward and 
downward course. The straight sound is then withdrawn 
and a Young’s prostatic tractor is passed into the bladder. 
The blades of the tractor are opened and the setscrew ho'd- 
ing them in this position is tightened. (Fig. 5). 
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Fig. 6. The posterior surface of the rectum is retracted 
backward and shielded by the posterior retractor. 


Model 6. By means of the tractor the prostate is now 
pulled upward into the wound, its exposure being aided by 
means of two lateral retractors. Covering the prostate 
posteriorly and lying between it and the rectum are the two 
layers of the fascia of Dénonvillier. The anterior layer is 
quite firmly adherent to the posterior capsule of the pros- 
tate, the posterior to the rectum, but the layers are only 
loosely joined to each other. These layers are separated by 
first making a very shallow incision through the posterior 
layer at the apex of the prostate (preferably at one side of 
the midline) and continuing by blunt dissection. There is 
usually no mistaking the proper line of cleavage, for when 
the posterior layer of fascia is stripped backward, the 
anterior layer appears as a white glistening covering of the 
prostate. As the rectum is more adherent laterally than in 
the midline it is necessary to loosen these lateral attach- 
ments by blunt dissection to insure against splitting the 
rectum. The separation of the two layers is continued 
posteriorly to the base of the prostate. The posterior re- 
tractor is now reinserted in the space between the separated 
layers of the Dénonvillier’s fascia and pulled down firmly. 
The posterior surface of the prostate is now fully exposed, 
and the rectum is retracted backward and shielded by the 
posterior retractor. (Fig. 6.) 

Model 7. This shows the inverted V-shaped incision into 
the posterior lobe of the prostate. The incision is made by 
beginning laterally on each side of the prostate and con- 
tinuing upward and medially toward the apex of the pros- 
tate. The incision thus made connects with the posterior 
end of the incision into the membranous urethra through 
which the prostatic tractor passes into the bladder. In 
making the incision it is important to make it deep enough 
so that the prostatic urethra is cut on each side. This is 
done by cutting through all the tissues down to the shaft of 
the tractor. This procedure protects against the tearing of 
the floor of the urethra and injury to the verumontanum 
and ejaculatory ducts. (Fig. 7). 

Model 8. As soon as the inverted V-shaped incision is 
completed the triangular flap of the posterior lobe retracts 
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Fig. 7. Inverted V-shaped incision into posterior lobe of 
the prostate. 


and falls backward, giving a view of the floor of the pros- 
tatic urethra with the verumontanum in the center. Care 
is taken not to injure this structure by too strenuous spong- 
ing. 
The model (Fig. 8) shows the beginning enucleation of 
the adenoma. With the blunt dissector the line of cleavage 
between the posterior lobe of the prostate and the fibrous 
capsule of the adenoma is sought. This is not difficult to 
locate as the adenomatous tissue is lighter in color and 
stands out by contrast against the deeper red color of the 
prostatic tissue. The enucleation is begun with the blunt 
dissector on both sides. The instrument is carried around 
each lateral lobe where it meets anteriorly with a fibrous 





Fig. 8. Beginning—the enucleation of the adenoma. 
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Fig. 9. The left lateral lobe is lifted into view. 


band on each side connecting it to the urethra. The handle 
of the tractor is lowered and with the scissors these bands 
are cut. This is done to aid in the removal of the lateral 
lobes and to prevent undue tearing of the urethra. 

Model 9. Enucleation of the adenoma is continued with 
the forefinger. The left lateral lobe is freed laterally and 
posteriorly and is lifted into view as is shown in the figure. 
The finger is then swept around posteriorly to the right 
just behind the posterior commissure and the right lateral 
lobe is loosened in a similar manner. If the anterior com- 
missure is to be removed with the adenoma, the separation 
is continued across the midline anceriorly, and the anterior 
commissure stripped from the anterior surfaces of the lateral 
lobes. The finger is then placed posteriorly again and 
separation of the lateral lobes from the base of the bladder 
begun. In very adherent cases a large curette is of great 
help at this stage. Enucleation of the median lobe is 
carried out in the same manner with the finger tip, the 
tractor being turned so that one of its blades keeps the 
median lobe from being pushed up into the bladder. In 
certain cases a ‘‘spoon tractor,”’ replacing the blade tractor, 
serves excellently to draw the anterior lobe upward and to 
facilitate its enucleation. (Tig. 9). 

Model to. The adenoma is now freed except around the 
vesical orifice where it is held by the mucosa of the prostatic 
urethra. With the finger tip this is stripped away from the 
medial surfaces of the lateral lobes. It is then put on a 
stretch and often appears as a long cone extending from 
the bladder. It is split longitudinally, caught with clamps, 
cut transversely, and ligated. The adenoma then slips 
freely up on the shaft of the tractor. No attempt is made to 
preserve intact the mucosa of the prostatic urethra except 
the floor, containing the verumontanum and the ejaculatory 
ducts. As soon as the adenoma is removed, the internal 
vesical sphincter contracts down upon the tractor as shown 
in the figure. The blades of the tractor are then closed and 
the instrument removed. If there is a stone in the bladder 
it is removed at this stage through the vesical orifice. 
(Fig. 10). 

Model 11. The lateral edges of the vesical orifice are 
next caught by two Allis’ clamps, and a soft rubber drainage 
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Fig. 10. Completion of enucleation of adenoma. 


tube the size of a 36 Fr. catheter is passed into the bladder. 
The wound is now packed to prevent hemorrhage. This is 
done with narrow strips of gauze. The folded end of one 
pack is placed between the tube and the vesical orifice, the 
edge of the orifice being held with the Allis’ clamp so as to 
prevent its inversion into the bladder. Another pack is 
similarly placed on the opposite side of the drainage tube 
and the clamps withdrawn. Other packs are placed in the 
prostatic cavity and in the wound until the hemorrhage is 
controlled. Along with the packs is placed a No. 10 Fr. 
catheter which later serves for the injection of oil, thus 
facilitating the withdrawal of the packs. The bladder is 
next injected with warm salt solution through the large 
tube by means of a large piston syringe. Blood which has 
accumulated in the bladder is thus washed out. After 
several washings the return flow should be almost clear if 
there is no intravesical hemorrhage. The posterior re- 
tractor being removed, the edges of the levator ani muscles 
are brought together by means of a chromicized catgut 
suture to their normal position in front of the rectum. 
(Fig. 11). 

Model 12. This model shows the method of closure. The 
packs atuld tubes are pulled to one side of the wound and 
tied in place by means of a skin suture. The posterior skin 
flap is drawn upward and closure is completed with silver 
skin clips. Loose gauze dressings are applied to the wound 
by means of a T-binder. The packs are removed at the end 
of forty-eight hours. The large drainage tube is left in 
place for another half-hour, when it is withdrawn if 
hemorrhage does not recommence. In a small percentage 
of cases continued hemorrhage necessitates repacking. 


CONCLUSIONS 
The teaching value of the models herein «e- 
scribed has already been demonstrated. They 
lend themselves equally well to individual or 
group teaching. They give to the student a better 
idea of the operation than he could obtain in the 
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Fig. 11. Drainage tubes inserted and wound packed. 


operating room for at his leisure he can study all 
details without missing a single step. 

Not only is modelling of value in surgery from 
the standpoint of showing operations, but the 
method can be used for other purposes as well. 
Tumors, ulcers, malformations, etc., if they 
present themselves externally, are simple to re- 
produce in wax. The method is excellent for 
recording the results in plastic surgery, for im- 
pressions can be taken before and after the several 
stages of operations of this kind. It was in this 
connection that the author became interested in 
modelling. A number of cases of hypospadias and 
other malformations of the external genitalia were 
modelled before and after operation and thus 
accurate records of the results obtained are made 
available. 

These models of hypospadias, etc. are now 
serving as a nucleus for a much larger teaching 
collection which is being constantly added to at 
the Brady Urological Institute. It is proposed by 








Fig. 12. Method of closure. 


Dr. Young to have in the collection not only 
models showing pathological lesions and deformi- 
ties, but a series of models such as is shown in this 
paper of all the important operations in urological 
surgery. At this time a second series of models 
showing Young’s radical operation for carcinoma 
of the prostate is nearing completion. 

I hope I have demonstrated that this method 
is as applicable to the teaching of surgery as it is 
to anatomy and embryology. I do not mean to 
imply that models of operations should supplant 
the surgical clinics, but used judiciously in con- 
junction with them, they should prove a great 
help to the student. 


I wish here to express my thanks to Dr. Fortunato for 
his painstaking labors and deep interest in the prepara- 
tion of the models. For the generous supervision and 
valuable criticisms of Dr. Young and other members of 
the Brady urological staff appreciation is also expressed, 
and last, but not least, to Mr. William Didusch whose ex- 
cellent crayon drawings of the models are reproduced in 
this article. 
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CHIROPODIC SURGERY 


TREATMENT OF CHRONIC SUBUNGUAL H&MATOMA 


By Dr. GUILLERMO BOSCH ARANA, BuENos AIRES, ARGENTINE 


Professor, Faculty of Medicine, Member of the Faculty of the University of Buenos Aires, and Surgeon of Pinero Hospital 


Y chiropodic surgery (from the Greek cheir, 
hand, and pous, podos, foot) is meant the 
specialty in the art of healing which is 

devoted to the extremities, either hand or foot. 
It is a term used to designate preferably the cos- 
metic treatment of the extremities through minor 
surgery, but not the wider field of those surgeons 
who specialize in the more extensive and impor- 
tant branches of the surgical art. Nevertheless, 
for etymological reasons, I have not hesitated to 
use the term in the title of this article, for the 
new chapter we are opening is of great interest to 
those who do cosmetic chiropodic surgery, and to 
surgeons who may often be consulted for the 
treatment of an injury to the nail through a 
knock or a blow, as from a hammer or a squeeze, 
in shutting a door or a drawer. Hitherto, there 
has been no technically appropriate method for 
the treatment of subungual hematoma. 

Opening the nail for the purpose of lessening 
the tension and avoiding very acute pains, is 
familiar to us as the method of choice in treating 
acute subungual hematoma. 

In his book on minor surgery, Dr. Milton Foote 
suggests cutting with a lancet across the root of 
the nail, and, in cases in which the nail has been 
raised by the injury and separated from the 
matrix, extracting it by freeing it from its lateral 
connection with the skin. 

In his third volume on Surgical Treatment, 
Warbasse confines himself to these words: ‘The 
best way to treat acute subungual hematoma is 
by trephining the nail over the hematoma. It 
causes no pain, relieves pain if present, and saves 
the nail by hastening healing.”’ 

In Operative Therapeusis (vol. v, p. 569), Dr. 
Johnson states that treatment of acute cases con- 
sists in draining off the blood, thus preventing 
subungual tension. To accomplish this, he recom- 
mends the separation with a sound of the near 
nail root from its matrix until the blood drains 
off. Then he tells us to extirpate the nail 3 days 
later by raising it at the root and cutting it in 
the region of the hematoma. The bare surface of 
the derm left by extirpating the nail is isolated 
with collodion or adhesive plaster, and, after 
waiting 20 weeks, the new skin repairs the dam- 
age caused by the surgeon. 


These two quotations, the only references to 
this subject found in an extensive bibliography, 
should suffice to convince my respected colleagues 
that no regular method of treatment nor prac- 
tical study of subungual hematoma in either its 
chronic or acute phases, exists; and I, therefore, 
claim the first fruits, since I have conceived and 
perfected this new operation in the wide field of 
esthetic surgery. 


INSTRUMENTS 


The operative technique of ungual trephina- 
tion presents no difficulty. It is simple and easy 
to do, but it is necessary to provide ourselves 
with appropriate instruments, which must be small 
to meet the needs of the injury we are preparing 
to heal. The instruments are easily obtained. 
We procured them from the surgical workshop 
of the dentist. We use a small hand trephine 
(revolving head) which is practical and econom- 
ical. The drill is a delicate, light instrument, 
which accomplishes the purpose for which it was 
made, allows of great precision, and affords 
at the same time lightness of touch. It would 
hardly be possible to use an electric drill to per- 
forate the nail, but perforation is readily accom- 
plished with the hand drill, which easily grasps 
the horny layers of the nail. It is not necessary 
to exert as much pressure on the nail as the den- 
tist must use when drilling a molar. 

Two kinds of drills are used: The lanceolate 
and the round or wheel. Figure 1 shows the 
beginning of the perforation; Figure 2 the round 
drill perforating the nail. The drills are similar 
to those used by surgeons in trephining the skull, 
except that they are smaller, measuring only 1 to 
3 millimeters in diameter. 

We also use several exploratory dental stilettos, 
some rigid, others flexible. The former are hard, 
of tempered steel, elbowed, and curved; the latter 
are filiform and very flexible. We complete the 
surgical outfit with a water syringe, which is 
indispensable and of great practical value, and 
with another special syringe designed to hold hot, 
dry air. 

Lastly we must have at our disposal a spatula 
and “dressing-seal” or temporary filling for the 
subungual cavity. 
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Fig. 1. Fig. 2. 
Fig. 1. Subungual hematoma. Double perforation of 
the nail at the periphery of the hematoma. 
Fig. 2. Perforation with drill of the nail, half-way be- 
tween the ungual shield and the outside periphery of the 
hematoma. 


ANAESTHESIA 


It is not necessary to use an anesthetic in 
carrying out an ungual trephination, for the 
horny layers of the nail are quite insensible and 
once the nail is perforated, the subsequent pro- 
ceedings do not cause any pain. However, at 
the request of a timid patient, who displays a 
nervous temperament, and declines to yield 
freely to the surgeon a local anesthetic may be 
given. 

TECHNIQUE OF TREPHINATION 

Whether done to relieve pain in a recent acute 
case of subungual hematoma or for the cos- 
metic result in a chronic one, the technique used 
in trephining the nail does not vary. 

In operating we must consider the extent and 
outline of the hematoma, for the trephination is 
a double operation. Two perforations should be 
made close to the edge of the hematoma; one at 
the right side, the other at the left and at the 
same level, so that cleansing and removing of the 
solid or liquid blood in the cavity will be easy 
either in the chronic or acute case. First we use 
the lanceolate drill (Fig. 1) to perforate the sur- 
face layer of the nail, then the ovoid wheel which 
perforates the bony nail as shown in Figure 2. 
Slowly, cautiously, the wheel continues to drill 
until it reaches the subungual cavity which is 
revealed in acute cases by the flow of red blood, 
and inchronic cases by the appearance of hardened 
particles of blood, dark chocolate in color. Tre- 
phination terminates with a few more turns of 
the trephine. 

The second perforation on the opposite side 
of the hematoma is immediately started and 
drilling continued until blood appears. In all our 
clinical cases patients declare that they have 
felt no pain or unpleasant sensation while the 
drilling was going on. 

Simple trephination of the nail in acute cases 
should relieve the darting pains caused by the 
pressure from the hematoma, while the sponta- 
neous rush of the blood through the orifice made 
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Fig. 3. Fig. 4. 
Fig. 3. Beginning the cleaning out of the hematoma 
with stilettos. 


Fig. 4. Syringe which acts in disintegrating the clot of 
blood. 


in the nail allows the displaced and compressed 
tissues of the subungual derm to return to their 
proper places and resume their correct anatomi- 
cal positions. Thus the cavity is either reduced 
greatly in size or disappears. 

In the recent or acute cases, trephination pre- 
vents the formation of a subungual hematoma. 
In such cases, one simple trephination will suf- 
fice for the relief of compression and for drainage. 
It is also possible by means of trephination to 
introduce by simple diffusion anesthetic solu- 
tions, which, on reaching the subungual trau- 
matic injury, cause a complete subsidence of pain, 
an advantage which should be taken into con- 
sideration. We wait a week after the acute symp- 
toms have been relieved before commencing the 
cosmetic treatment. 


EMPTYING THE HZMATOMA 


A stiletto, with a small end elbow, is inserted 
in the hole in the nail, and very gently the 
nearest portion of the subungual hematoma is 
extracted. In chronic cases the blood is found to 
be hardened and coagulated. The stiletto end 
must be placed between the deep surface of the 
nail and the hematoma. If this is done there is 
no danger of causing any pain, for we are far 
from the subungual derm which is the relatively 
sensitive part of the cavity. As we draw near 
the bed of the nail, with care, patience, and a 
light hand, we can easily open a way between 
the nail and the solidified hematoma in the 
manner shown in Figure 3, and follow to the 
opposite trephined orifice. At this point the work 
proceeds as before, until a subungual channel 
between the orifices is effected. After the sub- 
ungual communication is established we must 
use other means to extract the hematoma, for 
if we continued to use the stilettos alone we might 
involuntarily cause pain by accidentally striking 
the bed of the nail, either through some extra 
effort on our part or through some defensive or 
reflex tactics on the part of the patient. 
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Fig. 5 (left). Cosmetic filling of the cavity. 
Fig. 6. Result of cosmetic filling. 


To obviate these serious drawbacks, we inject 
solvent liquids through the orifice while working 
with the stiletto, and we have succeeded in intro- 
ducing anesthetics like cocaine, thereby attain- 
ing satisfactory, though not ideal results. 

By means of the technique described—double 
trephination and the making of a subungual 
passage—all became plain sailing, for once the 
tunnel is opened we begin syringing to cause 
disintegration of the hematoma, making use of 
peroxide which is an antiseptic and a decolorizer, 
besides being active in causing disintegration of 
the hematoma. We fill a syringe with peroxide 
and flex its end alternately on either orifice, ex- 
pelling the contents forcibly. The irrigation thus 
afforded disintegrates the hematoma little by 
little, without the slightest pain or inconvenience 
to the patient. 

At times, a piece of the hematoma, a little 
larger in size than the hole in the nail, comes away. 
This may be dissected or broken up with a stiletto 
cleverly handled inside the cavity. At times it 
becomes necessary to mobilize to some extent the 
hematoma to be found in one block. The stiletto 
must always be inserted between the under sur- 
face of the nail and the hematoma. If this is 
done pain is absolutely avoided. 

As the work of douching and disintegrating 
goes on, in case of necessity some anesthetic may 
be applied to act on the naked derm. We have 
been fortunate in not having had to use it, and 
only mention it with the idea of making prose- 
lytes among our colleagues or capturing the sym- 
pathies and inclination of patients who might 
thus submit more willingly to the operation. 

The peripheral portions of the hematoma 
break up with greater difficulty, but gentle pres- 
sure on the back of the nail loosens the sur- 
rounding particles of the hematoma, and allows 
the peroxide to penetrate and remove the last 
particles. 

When the hematoma has been completely 
emptied, the principal part of the operation is 
over but the subungual cavity remains empty. 
The surgeon must then be prepared to carry out 
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Fig. 7. 
tied; 3, filling ended; 4, esthetic effect. 


1, Subungual hematoma; 2, about to be emp- 


the primal object which induced him to under- 
take the operation, that is cosmetic obturation. 


COSMETIC OBTURATION 


After cleaning out the hematoma the cavity 
is seen through the horny layers of the nail as 
a translucent whitish area contrasting noticeably 
with the dark stain following the original injury 
(Fig. 7). The esthetic effect is evidently im- 
proved, the mark has completely vanished, but 
the cosmetic ideal is not attained for the tre- 
phine openings are noticeable, and the rosy tinge 
has not been restored to the nail. From the out- 
set, however, we hoped to discover some means 
of obtaining a more ideal and artistic result than 
that secured by simply voiding the hematoma. 
To this end we were greatly pleased to enter into 
collaboration with the chief of the Odontological 
Section of the Parmenio Pinero Hospital, Dr. 
Atilio Valezza, who furnished us with interesting 
data on the subject of dental occlusion, and after 
several attempts we succeeded in securing the 
most suitable material for filling up the cavity. 
The problem to be solved was what kind of paste 
to use to fill the hole, and at the same time show 
through the transparency of the nail the natural 
rosy tint, or at least something sufficiently like 
it to conceal the injury. Something must be 
chosen which would fill the cavity, for if it was 
not filled, it would become filled with everything 
with which it came in constant contact, as dirt, 
powder, and soap. Now, this could be accom- 
plished in three ways: First, by closing the ori- 
fice trephined without filling the cavity and 
leaving the latter exposed to the air; second, by 
completely stopping the cavity; third, by tinting 
the nail on its inner surface, and closing orifices. 

The first suggestion is not in accord with true 
cosmetic art, nor does it relieve the unlovely 
effect alluded to previously, as the pale rosy tint 
of the nail is not restored to the spot injured. 
Dirt is kept out, however. By the second method, 
the complete filling of the cavity, the desired 
esthetic effect is achieved, and the cavity 1s 
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kept free of particles of dust. The third method, 
tinting the nail, is simple and worthy of being 
studied, but the opening must be closed or or- 
ganic matter cannot be excluded. 

Before entering into the technique of obtura- 
tion, let us consider the possibility of infection 
in the cavity to be filled, and the possible con- 
sequences, mistakenly and with undue alarm 


691 


Dry and warm air is taken up from the flame by 
the proper syringe such as used by dentists, and 
expelled into the ungual cavity until the latter 
is apparently dry. Immediately thereafter the 
cavity is filled with the paste already prepared, 
which, to be efficaciously applied, must possess 
certain properties. As a matter of fact, it must 
be semi-fluid so as to enter into all the tiny spaces 





compared to dental fillings. This objection has surrounding the cavity. It must be of a rosy 
been made, but has no raison d’étre, because tinge deeper than that which is normal to the 
several days after injury the subungual cavity is _ nail, for through them the color is modified. It 
found to be in the ungual corneous tissue, for must solidify in a short time so that the filling 
the subungual derm proliferates and reproduces may persist, and its temperature must not exceed 
corneous tissue underneath the hematoma, that of the ungual body when applied. 
therefore isolating it from the organic medium After several tests, we can heartily endorse the 
and producing a real intra-ungual cavity, inde- use of ‘“‘dressing seal” or rose-colored putty. As 
: pendent of the organism. Therefore, when the it dissolves in chloroform, we make a paste more 
hematoma has been removed the cavity may be or less fluid, at will, according to the quantity of 
: filled without any danger of infection. These cav- solvent used. The cavity is filled by means of 
ities, of course, cannot be compared with dental a common syringe which takes up the semi-fluid 
J cavities, because the dental cavities are in inti- paste and drives it into the cavity through one 
‘ mate contact with organic tissues, such as the of the orifices trephined in the nail. The other 
. dentine or the alveolo-dental ligament. opening is left open so that the cement in enter- 
; entities ein ing the cavity expels the inside air. ; 
The putty or cement must be pushed slowly in, 
‘ When the hematoma has been extirpated in until the air is wholly expelled; that is, until it 
n the manner described, the cavity must be well comes out through the opposite ungual orifice. 
: dried, and, for greater security, washed with Then, closing the orifice with a tiny rubber piston 
. serum, then with high proof alcohol, and lastly, (Fig. 5) and continuing to press in the paste, we 
1 dried with an air syringe as used in dentistry. raise the pressure within the cavity so that the 
The alcohol which may remain is evaporated, paste will have to push into all the tiny free 
: and the air vapor, contained in the cavity, dried. spaces. 
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ETHYLENE-OXYGEN ANASTHESIA IN 


OBSTETRICS AND 


GYNECOLOGY! 
By N. SPROAT HEANEY, M_D., F.A.C.S., Cxtcaco 


Associate Professor of Obstetrics and Gynecology, Rush Medical College 


UCKHARDT and Thompson in 1918 and 
[5 Luckhardt and Carter (1) in 1922, working 
at the University of Chicago, demonstrated 
the physiological effects of ethylene; and, in 
March, 1923 (2, 3), its use as an anesthetic for 
surgical work was begun at the Presbyterian 
Hospital of Chicago. This gas has so many appar- 
ent advantages that shortly thereafter its use was 
adapted to the work in the obstetrical and gyne- 
cological department. At first it was secured 
from Luckhardt’s laboratory, but it now comes 
to us from commercial sources and is adminis- 
tered through the same machine as nitrous oxide. 
While it was still new and in the experimental 
stage, its administration was presided over by 
the supervising anesthetist of the hospital. It 
is now administered in the gynecological and 
obstetrical department by the internes. 

For years we have made it a rule not to give 
any premedication to patients who are to be 
anesthetized. We have followed the same rule 
in giving ethylene. It has now been administered 
242 recorded times without ether and 70 times 
with ether in the gynecological operating room; 
193 times without ether in the obstetrical depart- 
ment; and many uncounted times for a few min- 
utes for pelvic examinations in both gynecological 
and obstetrical conditions. Ethylene cannot be 
too warmly recommended for diagnostic examina- 
tions. Because of nervousness or tenderness, or 
for other reasons, examinations without anzsthe- 
sia frequently are inadequate. Anzsthesia with 
ether, while satisfactory in relaxation, requires 
such a prolonged recovery stage that it is rarely 
used on bed patients and almost never for diag- 
nostic purposes on ambulatory cases. Under ni- 
trous oxide the patient is frequently not relaxed 
sufficiently for a diagnosis to be made. Ethylene 
is entirely satisfactory for this purpose—the re- 
laxation is complete and rapid and the recovery, 
while not quite so dramatic as after nitrous oxide, 
is still quick enough for practical purposes. Com- 
plete recovery in 30 minutes is to be anticipated 
in all cases, most patients being able to leave the 
examining room within 10 minutes. 

It is ideal for making vaginal examination be- 
fore or during labor in obstetrical cases. Wherever 
possible, a sterile vaginal examination is made a 
week or more before expected term. We have not 


yet encountered a case where the patient could 
not promptly return home. Ethylene is so satis- 
factory to the patients that they object subse- 
quently if vaginal examination is attempted with- 
out anesthesia, and during labor complain of the 
rectal examinations which the previously un- 
anesthetized rarely find objectionable. 

In gynecological work ethylene has been en- 
tirely sufficient for even the most extensive opera- 
tions carried out by the vaginal route; such as 
interposition operations, vaginal hysterectomies, 
and the extensive repairs necessary for the cor- 
rection of complete prolapsus. Nitrous oxide and 
oxygen is usually sufficient for such work without 
the aid of ether, but frequently ether has to be 
added even when, as occasionally happens, it is 
for some reason or other highly undesirable. 
Extensive prolapse operations are frequently 
necessary among elderly women where the dis- 
eases and frailties of their age may contra-indicate 
ether and may make nitrous oxide undesirable. 
Formerly we performed operations upon these 
elderly women under novocain locally adminis- 
tered, but because of the length of time necessary 
to secure anesthesia, and the prolongation of the 
operation in order to avoid traction pain we no 
longer advise local anesthesia in these cases. We 
consider that if they are operative risks at all, 
ethylene is as safe as local anesthesia and the 
patient will be less fatigued and can be more skill- 
fully operated upon. Our oldest patient in this 
prolapse series was 70 years of age and the an- 
esthetic gave us not one moment of anxiety. 

For extensive pelvic operations by the ab- 
dominal route with the patient in Trendelenburg 
position, ethylene and oxygen alone are not 
always sufficient. Relaxation is sufficient usually 
if the field of operation is easily entered. When, 
however, the pelvis is deep and extensive packing 
away of the intestines is required in order to 
secure visibility, then ether may have to be 
added. The necessity for this is less if the ab- 
domen is not too quickly entered after apparent 
narcosis, for though the patient may enter anzs- 
thesia quickly, relaxation increases as the time 
of the administration lengthens. We note that 
as the interne’s experience increases, he has to 
resort to ether less and less often. In the cases 
where ether was added there were no contra- 


1 Read before the Chicago Gynecological Society, February 15, 1924. (For discussion see p. 704.) 
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indications to its use and it was quickly resorted 
to in order that the operation might proceed 
without delay. There was not the same attempt 
among my internes to make the ethylene reach 
as there was among the professional anesthetists 
on the surgical side. However, in all the cases 
where it was highly desirable that no ether be 
given, ethylene proved sufficient. 

A patient under management by Dr. Woodyatt 
for diabetes was operated upon for the removal of 
a large fibroid of the uterus which threatened de- 
bilitating bleeding. She was sugar-free at the 
time of the operation and the removal of the 
uterus was moderately complicated by old in- 
fected tubes and fixation of the lower pole. 
Ethylene with oxygen was sufficient. The patient 
suffered none as far as her diabetes was con- 
cerned and made an uneventful recovery. I never 
had a patient whose convalescence was so un- 
disturbed by gas pains and sleeplessness. 

In 1913 at the Presbyterian Hospital, Chicago, 
nitrous oxide was first used in the regular con- 
duct of labor to secure analgesia during child- 
birth. Shortly thereafter, articles were published 
by J. Clarence Webster (4), Frank W. Lynch (5), 
and N. Sproat Heaney (6), which described the 
technique and recommended to the profession this 
means of lessening the pains of labor. Many 
others have since contributed to our knowledge 
and the results in thousands of cases have been 
published. 

In labor we now give as routine, where desired, 
ethylene instead of nitrous oxide. Analgesia is 
obtained more quickly with ethylene than with 
nitrous oxide, and where pains are close together, 
the patient is not so much annoyed by the com- 
pleteness of the excursions between analgesia and 
full pain appreciation. In several cases where the 
degree of analgesia left something to be desired or 
where the resultant confusion was annoying to 
the patient, we administered nitrous oxide with 
alternate pains and always with the result that 
ethylene was decided upon as the patient’s 
choice. We have now had several women return 
to us who previously were delivered under nitrous 
oxide and who, upon trial of ethylene, have much 
preferred its effects. Probably as a result of the 
somewhat less evanescent effect of ethylene, we 
have a greater number of patients than under 
nitrous oxide who fail to remember any pain 
after 24 hours have elapsed although during 
labor they may complain much of the incomplete 
painlessness. Though it is possible to produce 
complete anesthesia for the final pains with 
nitrous oxide, I personally have preferred when 
giving nitrous oxide to add ether for the passage 


of the child; with ethylene, however, relaxation 
and complete anesthesia are so certain that I 
consider ether inadvisable. Though not so rapidly 
as with nitrous oxide, the patient revives quickly 
enough to pass comment on her newborn by the 
time the cord is severed and the dressing applied. 

The ethylene is administered in labor cases the 
same as is nitrous oxide. Susceptibility varies, 
usually 80 to go per cent ethylene is required. 
We have, however, had cases where painlessness 
was obtained with as low as half ethylene and 
half oxygen. While with nitrous oxide the average 
number of respirations to produce analgesia is 
four, with ethylene satisfactory analgesia comes 
frequently with the second respiration. Confu- 
sion is not so common with ethylene as with 
nitrous oxide though it, of course, does occur. We 
have given ethylene as long as 8 hours to a case 
in labor. It is our impression that after prolonged 
administration the strength of the pains become 
somewhat decreased and that we have given 
small doses of pituitrin somewhat more often 
with ethylene administration than we do in a 
similar number of cases with nitrous oxide. How- 
ever, it has no such pronounced effect as dces 
ether upon uterine contractions. The heart tones 
of the fetus have been uninfluenced and the child, 
upon birth, breathes as promptly as after nitrous 
oxide. During the active administration, the 
patients have an unnaturally pink color. Investi- 
gations as to a possible union of ethylene with 
the hemoglobin thus far have been negative; but 
Luckhardt suggests that this question should be 
re-investigated, and I believe it should, since 
neither simple vasodilatation nor a supercharge 
of oxygen could in my mind explain this abnor- 
mally pink color. Whatever the action, it is very 
transient, since normal color comes promptly 
after the cessation of its administration. Blood 
shed during this time has a peculiar thin consis- 
tency, and the superficial vessels are abnormally 
full. Skin punctures bleed unduly during the 
taking of the anesthesia. No hematomata have 
been noticed nor has other difficulty arisen from 
these phenomena. 

Sixteen simple forceps operations have been 
done under ethylene with completely satisfactory 
results. It was administered with oxygen alone 
in six difficult forceps cases. As a routine, how- 
ever, I have continued to use ether because my 
anesthetists are internes and ether has allowed 
me to give my full attention to the operation 
itself. With a completely trained anzsthetist, 
however, I would consider ethylene and oxygen 
fully satisfactory for a complicated forceps opera- 
tion. 
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While uterine relaxation and the consequent 
tendency to hemorrhage is greater than with 
nitrous oxide, there is the advantage of a complete 
and rapid anesthesia as well as a rapid recovery 
from its effects. 

I have removed placente manually under 
ethylene and have had none of the struggling 
which usually occurs when this is attempted 
under nitrous oxide, nor any of the prolonged 
uterine relaxation so liable under ether. 

Though spontaneous labor may be completed 
under nitrous oxide, none but the simplest re- 
pairs can be performed under that anesthetic. 
As a rule, if extensive sewing is required, ether 
must be given. Under ethylene and oxygen the 
most extensive repairs can be brought to comple- 
tion without the aid of ether; ether at this time is 
objectionable because of the great liability of 
atonic uterine hemorrhage. If ether has been 
considered necessary for a complicated forceps 
operation, its use may be stopped immediatey 
after the delivery of the child and all the repairs 
made under ethylene. Dr. Hewitt, Dr. Kanter, 
and myself have done eighteen abdominal opera- 
tions and oné vaginal cesarean under ethylene 
and oxygen alone; in one case a Porro was done. 
The advantages of nitrous oxide oxygen anes- 
thesia over ether for cesarean sections are well 
known. The almost immediate breathing of the 
child, the lessened shock, decreased vomiting, de- 
creased uterine hemorrhage, lessened gas pains, 
and the all-the-way-round incomparably better 
postoperative recovery can only be understood 
by those who have seen the actual results in their 
own hands. Ethylene has every advantage that 
nitrous oxide has for cesarean section. Added to 
these advantages are the completeness of the 
anesthesia, the freedom of straining during 
operation, the decreased necessity for abdominal 
packs, and the absence of any effect on the blood 
pressure, all of which are of the utmost importance 
to the frequently highly jeopardized patient re- 
quiring a cesarean section. In addition if the 


fetus is already in a precarious condition or if 
the mother is toxic, the anesthetic may be given 
without cyanosis or jactitation; and these are the 
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two biggest disadvantages of nitrous oxide in 
cesarean section. 

During complete anesthesia from ethylene the 
breathing is not exaggerated as under ether, but is 
natural or somewhat shallower. In pelvic opera- 
tions, this does away in large measure with the 
necessity of packing away the intestines in order 
to reveal the field of operation. Also, the patient 
does not sweat, so that even after a prolonged 
operation the skin is dry. 

The explosiveness of ethylene is well known. 
During a labor recently in spite of every pre- 
caution, we had an explosionin the delivery room. 
When a pain had been finished the anesthetist 
hooked the face mask over the mixing chamber 
of the machine to leave it there until the next 
pain. As the mask touched the mixing chamber 
there was a terrific report and a flame spurted 
from the chamber which burned only moderately, 
and was extinguished by blowing, even before 
the ethylene had been turned off. The glass cover 
of the chamber was blown to fragments and bits 
of this caused superficial pin-point bleeding of 
transitory interest on the anesthetist’s arm. 
Since there was no flame in the room and since 
it occurred just as the face mask touched the 
mixing chamber, it could only have been static 
in origin. This would seem disturbing indeed 
were it not for the fact that, though such an oc- 
curence is unheard of with nitrous oxide, we had 
the same accident happen under similar circum- 
stances while administering nitrous oxide prob- 
ably from fumes of ether previously used. Al- 
ready physicists have suggested effective meas- 
ures to prevent in the future this unusual and 
rare source of danger. And though we shall exer- 
cise every precaution we are not at all disturbed 
by this accident and will continue to give ethylene 
as heretofore. 
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A NOTE ON “REEF,” “GRANNY,” AND “SLIP” KNOTS 
By KENELM H. DIGBY, F.R.C.S.(ENc.), Honckonc, CHINA 


T is curious that the student learning to tie a 
reef knot should be continually enjoined in 
elementary textbooks to avoid making a 

“granny,” while no warning is given him against 
the much more untrustworthy slip knot (Fig. 1). 

The relative merits of these three knots can be 
tested very simply by tying a piece of string over 
the blades of a pair of pressure forceps and then 
trying to open the handles. This subjects the 
knot to a bursting strain from within the loop of 
the string, similar to the expansile force of arterial 
pulsation when an artery has been ligatured, or to 
the tearing-apart force when the union of two 
aponeuroses by interrupted stitches is subjected 
to strain. 

If tightly tied the reef knot does not yield; the 
granny knot under strong force gives a little way; 
the slip knot yields readily and continuously to 
internal pressure. 

The granny is only a little less dependable than 
the reef. Its yielding at all seems to be because 
the ends are not bent sharply back upon them- 
selves in the same plane. The weakness is es- 
pecially to be noticed if the knot is somewhat 
loose or the ligature material is smooth, incom- 
pressible and elastic so that it does not ‘‘bite” 
tightly into itself. 

That the slip knot should yield at once and 
progressively to internal pressure is clear from the 
diagram. 

Although the slip knot is thus shown to be far 
more dangerous and unreliable than the granny, 
it is surprisingly often used—scometimes unawares 

by surgeons. It is produced by pulling tightly 
on one end, A, the whole time the knot is being 





Fig. 1. Reef, granny, and slip knots. 





tied, and by failing to cross the ends satisfactorily 
when each part of the knot is formed (Fig. 2). 

Adding in a similar way a third part to the knot 
does not in any way improve matters. The error 
is most likely to occur in the quick, showy, one- 
hand methods of tying knots. 

The only way to be certain that a reef and not a 
slip knot shall be tied is (1) to cross the ends in 
tying each part of the knot so that each end is 
running in exactly the opposite direction to that 
in which it was running before, and (2) to relax 
completely both ends between tightening the 
first and second parts. The first part of the knot 
should be relieved from all strain at this point 
if possible (Fig. 3). (Otherwise a double “turn- 
over,’”’ the so-called surgical knot, would have to 
be employed.) 

So long as these rules are observed the particular 
choice of one of the many possible methods of 
tying a reef knot is immaterial from our im- 
mediate point of view. 

It is said that a conjuror tied up with thick stiff 
rope secured by a reef knot can release himself 
rapidly by strongly jerking either free end with 
his teeth so as to convert the reef knot into a slip 
knot (see Fig. 1) from which he can escape at once. 
But in the tissues of the human body there is no 
force which could so pull on one short end. The 
reef knot can, therefore, be absolutely relied upon. 
(If the ends are to be cut very short a third part 
should of course be added, especially in dealing 
with plain catgut which is somewhat elastic.) 

One may sum up this note by urging that 
great care be exercised to avoid making a slip 
knot a substitute for a reef knot. 


Fig. 2. Tying a slip knot. Fig. 3. Tying a reef knot. 
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THE FOOTPRINTS OF SURGERY 
IN IRELAND AND ELSEWHERE 


ERIODS of intellectual activity in the 
world’s history mark a simultaneous 
move forward of all branches of science 
and art, and then follow epochs of intellectual 
torpor marked by an absence of individual am- 
bition and a state of general stagnation. 
When the Pharaohs were building the 
Pyramids, Egyptian surgeons were treating 
fractures with success. When Barrie was 
designing the Houses of Parliament, the open 
air treatment of consumption was advocated 
and, later, Lister was revolutionizing surgery. 
The discovery of anzsthetics in Scotland was 
not far removed from the time that Sir John 
Fowler and Sir Benjamin Baker, after a 
period of 7 years and with the help of four 
thousand men, completed the building of the 
Forth Bridge. Primitive medical schools of 
repute existed in Britain in 161 B.c., for in 
that year Josina, the ninth King of Scotland, 
was sent by his parents to Ireland to be ed- 
ucated among the physicians and surgeons. 
These were times when culture in Ireland had 
reached a great height, recognized and ac- 
knowledged in far-off lands. 


In contrast, if we pass to the sixteenth 
century, we find a decay of science and art; 
national institutions became mildewed with 
corruption. Strife and warfare were the order 
of the day. It was a period of relapse over the 
whole world. But if we pass along the road for 
a century or more, we find a great revival——a 
period marking the height of individualism, 
in contrast to the present time when medicine 
and surgery are no longer the work of one man. 

In Ireland, during this period, when it was 
possible for the activities of an individual to 
determine the progress of medicine and 
surgery, we had Graves, who published a 
System of Clinical Medicine in 1843. Abraham 
Colles was president of the College of Surgeons 
in Ireland in 1802, and the great William 
Stokes, of stethoscope fame, was born a few 
years later. There was a plethora of great 
medical minds at this time throughout the 
world. Ireland held a high and honored place 
supported by such champions as Colles, 
Graves, Stokes, and Corrigan, and, later, by 
Butcher and Tufnell. 

In the transition from individualism to co- 
operative work, there is much to demolish 
and much to construct. We still find the pro- 
fession, on the surgical side, leaning toward 
that conservatism which would perpetuate 
competitive medicine and foster self-suffi- 
ciency and content. On the medical side, the 
belief in drugs still holds too much sway. 
The clamor of the public for prescriptions 
written in cipher is unabated. The sign of 
Jupiter heading the prescription is a form of 
stagecraft which, when coupled with other 
hieroglyphics, suggests modern competition 
with the mysticism of medieval medicine. 
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On the road of progress are seen many other 
footprints. We can see the fresh marks of 
those who taught the value and dangers of 
transfusion of blood; of those who showed us 
the wonderful properties of radium and the 
indications and contra-indications for its use, 
and of those who have aided in bringing ob- 
scure abdominal lesions into the daylight by 
means of X-ray photography. The art of 
surgery has reached its zenith, utopia will be 
found by the biochemist. 

Last, but not least, are seen the steps 
of those philosophers who taught—like Sir 
John Bland-Sutton—that, before all things, 
we should remember that “fellow-craftsmen 
ought not to be competitors, but comrades of 
the same honored craft and guild.” 

The spade work of the last quarter of a 
century may well prove a preparation for some 
great future advance. The ground is almost 
cleared for some far-reaching discovery, out- 
shining Listerism itself, which will lead to 
the physical betterment of the race, and con- 
tribute to the restful happiness of mankind. 

Sir W. I. pe C. WHEELER. 


SUBSTITUTE OPERATIONS FOR 
ENUCLEATION OF THE EYE 


N recent years there has been a revival of 

consideration of substitutes for enuclea- 

tion of the eye. The need for different 
methods of providing satisfactory cosmetic 
results arises from three different sources. 
First, a small number of persons who are 
advised to sacrifice an eye prefer to keep the 
globe if it is not unsightly, rather than wear 
an artificial eye. Second, the physical condi- 
tion of the person, particularly if advanced in 
years, may make it desirable to do some 
minor operation to relieve the condition for 
which help was sought with less shock than 
accompanies an enucleation. Third, following 
the removal of cysts of the orbit, tumors of 


globe cannot be demonstrated. Eyes that 
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the optic nerve or of other tissues in the 
posterior part of the orbit, so much contrac- 
tion of the remaining tissues takes place 
that an artificial eye cannot be fitted, while if 
the eye can be left in place its bed can be 
built up by substitution of tissue so that a 
satisfactory position of the eye is maintained 
often with good motion. 

The number of cases requiring a substitute 
for enucleation is relatively small and aside 
from the wishes of the patient (and there are 
few who object to enucleation when it is 
indicated) is kept down by the larger factor 
of safety to.the fellow eye that is afforded by 
enucleation. 

Implantation of a foreign substance, such 
as cartilage or glass balls, into Tenon’s cap- 
sule following enucleation gives, in most in- 
stances, a very satisfactory cosmetic result 
with greater safety than any substitute opera- 
tion can afford. Implantation of substances 
into the scleral capsule following evisceration 
gives, as a rule, no better cosmetic results 
than implantation into Tenon’s capsule, and 
the reaction following the operation of evis- 
ceration is often prolonged and does not 
afford the protection against sympathetic 
ophthalmia that is obtained by enucleation. 

The greatest need for substitute operations 
for enuc'eation is found in cases of painful 
glaucoma in aged persons and in cases of 
orbital growth that does not involve the globe 
when the eye can be saved by a Kroenlein 
operation, or by a method that approaches 
the growth without interfering greatly with 
the musculature with‘n the orbit. For such 
cases, opticociliary neurotomy is a satisfac- 
tory procedure and may be safely employed. 
It should not be employed, however, if there 
has been advanced degeneration of the uveal 
tract, nor in cases where the absence of ocular 
tumor or massive hemorrhage within the 
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have been blind and painful for years from 
uveitis with secondary glaucoma are not 
suitable to save and should be enucleated. 
The reason for reconsideration of substitute 
operations for enucleation does not seem 
quite clear, in view of the splendid cosmetic 
results that are obtained by enucleation and 
the greater freedom from danger of any con- 
dition arising which would necessitate further 
operation. The operation of enucleation is 


easily done under suitable local anesthesia, 
the time for convalescence is short, and the 
technique of the operation is very simple 
compared to the substitute operations. It is 
to be hoped that this factor wll prevent a 
widespread adoption of substitute operations 
and that the greatest care will continue to be 
exercised toward producing the best result 
with the greatest amount of safety to the 
patient. W. L. BENEDICT. 
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MASTER SURGEONS OF AMERICA 


ARTHUR TRACY CABOT 


N judging of a man’s success and the extent to which he has justified his right 
to live, it is perhaps sound to reckon his performance divided by his heredity 
and equipment. 

The sixty years during which Arthur Cabot lived may be said to cover the 
period during which surgery rose from barbarism to civilization. During that 
period came anesthesia, the discovery of the bacterial origin of disease (Pasteur), 
the antiseptic method of treating wounds (Lister), and the aseptic method in 
surgery. The possibilities of surgery for good or evil were enormously widened. 
Never were sound judgment and wide perspective more necessary. 

Of sound New England stock, his training was broad and catholic: Harvard 
College, Harvard Medical School, Massachusetts General Hospital, Vienna, 
Berlin, and London. Physically he was spare, lean and wiry, quiet of speech, 
grave of face, yet with a twinkle in his eye which gave evidence of a sense 
of humor. 

His field of work was at the Children’s Hospital in Boston as visiting surgeon 
from 1881 to 1889 and at the Massachusetts General Hospital as surgeon to out- 
patients from 1881 to 1886, visiting surgeon from 1886 to 1907. At the latter 
hospital he became the protegé of Henry J. Bigelow, master surgeon of his time, 
just then perfecting his epoch-making work on the treatment of stone in the 
bladder. It thus happened that at Bigelow’s retirement his mantle descended 
upon Arthur Cabot who became an accepted authority on “‘stone”’ both in this 
country and abroad. At the Children’s Hospital he early developed the operation 
for empyema in children and laid down principles only recently widely under- 
stood. Here too, he fashioned the posterior wire splint for fractures of the leg, 
which, known as the Cabot splint, was one of the American standard splints in 
the World War, thus holding a place unshaken by thirty years of use—a record 
suggesting the ability of its maker to see the principles involved. At the Massa- 
chusetts General Hospital in his twenty-one years as visiting surgeon he left the 
stamp of his personality upon the institution as a careful, sound and skillful 
surgeon. When necessary he was bold; steady, almost deliberate, cool, almost 
frigid in emergency. To his young assistants and associates he may have seemed 
cold, austere, even stern, but his profound reverence for the truth, his gentleness 
of touch, and his rare but almost electrifying smile will remain as their chief 
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memory. A tireless worker, unsparing of self, he had no patience for careless 
work or hasty conclusion. His gray, steady eye pierced sham and reached fun- 
damental truth, a sharp critic, but unprejudiced, even detached, when searching 
for the facts. 

Perhaps due to his studies abroad he early saw the essential dependence of 
modern surgery upon the pathological laboratory. The equipment at the Massa- 
chusetts General Hospital for work in pathology and bacteriology was at that 
time meager and the resources of the hospital were strained. To meet this need 
and keep the “old hospital” abreast of the time he, together with his brother, 
Samuel, donated a considerable sum of money toward the building up of a hospital 
laboratory as a memorial to their father, Dr. Samuel Cabot. 

As a teacher, though less brilliant than his predecessor, Bigelow, or than his 
colleague, M. H. Richardson, he was clear, concise, forceful. Never a brilliant 
speaker, he was, however, a most effective one, coming briefly, accurately, and re- 
lentlessly to the point. 

As a writer, he was a master of medical style. His choice of words was careful 
and his style was characterized by short, terse sentences, their meaning com- 
pressed into the briefest possible space. Many of his younger associates who sub- 
mitted their papers to him for review will remember how they would be returned 
with nearly a quarter of the words cut out, and how he would say with a twinkle 
in his eye: “‘I think that all the meaning is there.” 

Few tests of the contemporary estimate of a surgeon are more searching than 
the opinion of his professional brethern when choosing a surgeon for themselves. 
They are apt to select the sound rather than the brilliant, the judicial rather than 
the dexterous. To Arthur Cabot came an unusual number of his professional 
brethern seeking care for themselves or for their own. 

But he was much more than a great surgeon. The judicial quality of his mind, 
his vision, and his breadth of experience led to his appointment in 1896 as a 
member of the Corporation of Harvard College, that select group of five who 
largely control the destiny of Harvard University. Those who are familiar with 
the University during the succeeding fifteen years will recall many evidences of 
his work in that body. His appointment was not primarily dictated by the need 
of a physician on a board which must guide the development of a medical school, 
among other things, for the Corporation already had among its members a phy- 
sician of broad experience and surpassing wisdom in Henry P. Walcott. Nor can 


it be regarded as accidental that it was during this period that the Harvard Medical 
School lost some of its more provincial character and acquired the broader appeal 
which it has today. 

But he was more than a wise counsellor. His knowledge of Art and his keen 
sense of beauty made him for many years a valued trustee of the Boston Museum 
of Fine Arts. 
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Finally in estimation of his performance let it be remembered that he had 
none of the robust health so commonly found necessary to the successful surgeon. 
Subject for most of his life to attacks of “dyspepsia,” frequently to blinding 
headaches, he worked when prudence and inclination would have dictated 
bed. If, under these conditions he was occasionally short with his younger 
brethern, it was perhaps a pardonable sin. Judged by any criterion he may be 
held to have earned the title of Master Surgeon and to have justified his right to 
live. Hucu Casot. 








TRANSACTIONS OF SOCIETIES 


CHICAGO GYNECOLOGICAL 


SOCIETY 


REGULAR MEETING HELD FEBRUARY 15, 1924, DR. CHARLES S. BACON, PRESIDING 


Dr. BAcon called the attention of the secretary 
to the recent deaths of two prominent American 
gynecologists, Dr. Henry Orlando Marcy and Dr. 
Lewis Samuel McMurtry, and gave a short sketch 
of their lives and an appreciation of their profes- 
sional and public services. 


SPECIMEN OF TUBERCULOSIS OF THE CERVIX 


Dr. CAREY CULBERTSON: The specimen that I 
wish to show is one which I secured this morning 
from a young woman, 21 years of age, a negress, 
who had been delivered at term 3 years ago. She 
had had one induced abortion 2% years ago at the 
third month. Her menstrual history was normal 
until October, 1922, but since that time she had not 
menstruated. She came into the hospital complain- 
ing of pain and soreness in the lower abdomen, 
present for 3 months, of amenorrhcea, and of re- 
cent vaginal discharge which was blood stained. 
The discharge was rather a thick mucus only slightly 
stained with blood. There had been no free hemor- 
rhage. 

On examination the cervix was markedly thick- 
ened, increased in size and apparently had been 
lacerated. On the anterior lip there was an ulcer, 
stamped or punched out and irregular in shape. On 
the vaginal side of the anterior lip there were two 
spots which looked like small ulcerated areas and 
in the vault on the left side was a deep ulceration 
entirely separated from the others. 

The question of differential diagnosis came up. 
The lesion looked like an early carcinoma, but the 
patient’s age was rather against this. Two weeks 
ago we removed a small portion from the anterior 
cervical lip for diagnosis. I might say that above 
the vaginal vault there was extensive induration 
and higher up this induration extended into the 
right pelvic wall so that it was impossible when she 
was awake to make out the position of the uterus, its 
size, or its appendages. The microscopic examina- 
tion showed the characteristic lesions of tuberculosis. 
At operation today the tuberculous process was 
limited to the pelvis and the peritoneal surface of 
the tube shows a very definite tuberculosis. 

Tuberculosis of the cervix, as you know, is rare. 
In his classical article on pelvic tuberculosis, Wil- 
liams gathered from the literature 133 cases in 
which the cervix was involved. Moore, in 19109, 


stated that there were about 150 cases of secondary 
tuberculosis of the cervix and only about 15 or 20 
primary cases reported up to that time. This case 
is secondary inasmuch as there is a tuberculosis in 
the peritoneal cavity. It is of the ulcerative variety. 
The tissues were permeated throughout and quite 
as friable as in carcinoma, and the indurations quite 
as extensive and hard as that of carcinoma. 


DISCUSSION 


Dr. Mark T. GotpstINE: Were there physical 
findings in the lungs? 

I would like to question the advisability of doing 
a hysterectomy in this case for evidently the tuber- 
culosis is only a small part. I have always felt that 
tuberculosis of the ovaries and tubes is a relative 
condition. I would like to hear a little discussion 
as to whether hysterectomy is indicated in cases of 
this kind, particularly with ulcers in the vagina and 
vaginal vault. 

Dr. J. P. GREENHILL: A few years ago while at 
the Johns Hopkins Hospital I studied 200 cases of 
tuberculous salpingitis. In this series both tubes 
were involved in 97 per cent and tuberculosis of the 
uterus occurred in nearly 73 per cent of the uteri 
removed, the disease in most instances being limited 
to the endometrium. The ovaries were tuberculous 
in 33 per cent, while the cervix was involved in seven 
cases and the vagina in one. 

Of the seven cases of tuberculosis of the cervix, 
three were associated with tuberculous endometritis 
and three with tuberculosis of both ends, metrium 
and myometrium. The fimbriated ends were sealed 
off three times as frequently as they were open. 

Regarding the question of sterility, I might add 
that 60 per cent of the patients in the series I re 
ported had been sterile. 

Dr. Curtis: Was this a series of 200 cases 0! 
genital tuberculosis or cases of tuberculosis of the 
genitalia associated with peritoneal tuberculosis? 

Dr. GREENHILL: My study included all the 
patients who had tuberculous salpingitis regardless 
of whatever else they had. Of the 200 cases, 63 per 
cent had peritoneal tuberculosis. 

Dr. GotpsTINE: What was the end-result in 
your series? 

Dr. GREENHILL: Of the 200 patients, 17 died in 
the hospital. I tried to communicate with the 
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maining patients but could obtain information re- 
garding only 90. These operations had extended 
over a period of 30 years and it was difficult to locate 
some of the patients. Of the 90 patients 12 died, 
but the cause of death in 3 had no relation to 
tuberculosis and of the other 9 who died 7 had had 
active pulmonary tuberculosis at the time of 
operation. Nearly all of the 68 living patients had 
markedly improved after operation and remained 
well. I might add that a radical operation had been 
performed in 53 per cent of the cases. 

Dr. A. H. Curtis: Were the fimbriated ends of 
the tube open? 

Dr. CAREY CULBERTSON (closing the discus- 
sion): As soon as we suspected tuberculosis the 
patient was examined very carefully by an internist 
and he was unable to make out any lesions in the 
lungs or in the bones. X-ray of the lungs was 
negative. 

The fimbriated ends of the tubes were closed. In 
most cases of pelvic peritonitis the patient is sterile. 
This is the first case of tuberculosis of the tube I 
have seen in which the patient had borne children. 
In the majority of cases tuberculosis of the tubes is 
a disease of the young adult appearing during the 
years of adolescence. This young woman had her 
first baby at 18 when she was just past adolescence. 
Another feature of the case which is always brought 
out in discussing etiology is the question of tuber- 
culosis in the husband. In this particular case we 
are unable to arrive at any conclusion regarding that 
since there has been no husband. 

Where the pelvic tuberculosis is only a part and a 
small part at that of a general peritoneal process, I 
think that there is nothing to be gained by extirpat- 
ing the pelvic organs. I have seen a number of cases 
of general abdominal tuberculosis where there was 
a matting of the intestines from the diaphragm 
down and where it was possible only to drain, evac- 
uate the ascites which is the cause of the distress, 
and then to close the abdomen. In some cases the 
wound will not stay closed but will break open and 
drain. Then we have a long-continued drainage but 
many patients eventually recover. I operated upon 
such a one in 1919, who was under medical care 
thereafter for 7 months. She eventually made a 
good recovery and is now earning her own living. 
Where the tuberculous process is limited to the pel- 
vis, as it was in this case, the concensus of opinion 
bears me out in complete extirpation. In this par- 
ticular case the ovaries might have been spared but, 
as Dr. Greenhill said, in over 30 per cent of cases 
the ovaries are involved. We knew that the uterus 
was definitely involved before we started to operate 
and from this assumed that the condition higher up 
was the same. The same attitude was taken by 
Webster, who recommended extirpation of the 
organs in cases of tuberculosis of the tubes even 
though there was found no definite involvement 
of the uterus. Moore states that every case of 
cervical tuberculosis should be treated by radical 
extirpation. 


ACUTE HAMOLYSIS 


Dr. RupotrH Hoimes: I wish to report another 
case of acute hemolysis following delivery. This is 
the fourth one that I have had the misfortune to 
see. The other three have been reported. 

About fifteen years ago Dr. J. V. Fowler called me 
to see a woman who was having very profuse hem- 
orrhages. She did not know whether she was 
pregnant or not. She assumed that having gone 
over a period she was pregnant and took what she 
thought was magnesium sulphate. She began to 
have a hemorrhage about to or 11 o’clock in the 
evening. It became profuse and she sent for Dr. 
Fowler. He could not determine whether she was 
pregnant or not. He had to go to a neighboring 
drug store to telephone me and was gone about 
15 or 20 minutes. When he came back he could not 
understand the change which had come over the 
woman. She had changed color and looked like a 
part breed Indian. She was intensely discolored 
when I arrived about an hour afterward. Indican 
was present in the urine which was almost black 
from the hemoglobinuria. She lived about a week. 
The hemorrhage stopped. The hemoglobin went 
down to one million. She died from a concomitant 
dysentery. She had a pneumococcic infection. 

The next case I saw was at the Cook County 
Hospital. The patient came in suffering from the 
effects of an abortion apparently, though she denied 
attempts at criminal abortion. However, we found 
later that she had introduced a catheter. The 
interne was writing her history when he noticed 
that she was changing color. From the time he 
began taking the history she likewise changed to the 
color of a part breed Indian. He examined the 
urine and it was loaded with hamoglobin so that 
it was black in color. She lived about 12 hours after 
she entered the hospital, perhaps 24 to 36 hours 
after the attempts at Sself-abortion. She died at 
midnight Saturday night. Monday morning Dr. 
Hunter made the postmortem and there was only 
one structure that could be identified and that was 
the uterus. She was like a woman who had been 
floating in extreme hot water for weeks. She had a 
Welch bacillus infection and streptococci were found 
in the blood and in the vaginal secretion. The 
veins were swollen so enormously that when Dr. 
Hunter stuck a knife in them there was a geyser of 
watery fluid released. 

The next case was that of a woman who in her 
first puerperium had an acute gall-stone colic. It 
lasted 24 to 36 hours. She lived in Texas and we told 
her that in view of the fact that she lived in this 
out of the way place with the nearest operating 
surgeon 50 or 60 miles away, it would be advisable 
to have her gall bladder opened to see if there were 
stones. She went home, however, and her family 
physician advised against an operation. She be- 
came pregnant a second time and I saw her about 
every 2 months during her pregnancy and frequently 
asked her if she had had any more attacks of gall- 
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stone colic. She said she had not. She went through 
her pregnancy and came up here for confinement. A 
few days after her arrival here she had a very 
anomalous thermal reaction, 102 or 103 degrees, 
then down, and then she would be chilly. She ab- 
solutely denied any soreness or pain or discomfort in 
relation to her gall bladder. Finally she was de- 
livered. The placenta, however, did not come and 
I partially manually removed it. The blood which 
came was very watery and very dark. I} put in a 
prophylactic tampon and asked her if she had any 
pain. She said, ‘“‘Uncle, there has not been one 
minute since that time that I have not had that gall- 
bladder soreness. Many times I stuffed the sheet 
in my mouth so my husband would not hear my 
groaning. I was afraid to disturb any one and I 
would not even tell you.’’ She was delivered about 
11:30 and about 1 o’clock I went in to say good-bye 
to her and pack up the uteus. I removed the 
tampon and there was a little blood dark and watery. 
I gave her some ergot. In a little while I took her 
upstairs. She had been in a darkened room and in 
the bright sunlighted operating room I saw that her 
skin was discolored and that the urine was dis- 
colored. She had one little stitch drip. The blood 
from this was very dark. She lived until 3 o’clock 
and died. 

Early in November, 1923, I delivered a young 
woman, 23 vears of age. The first days of October 
she called me up and then came in on account of 
soreness in the epigastrium, not particularly re- 
ferable to the gall bladder. There was no tenderness 
on pressure but she was uncomfortable and did not 
feel normal. Her bowels and urine were normal. 
She never had such acute distress after that but 
once in a while she said she felt a little soreness. 
I examined about four or five specimens during that 
month and they were negative, but twice I could not 
quite tell whether there was a cloud or not, the re- 
action to albumin was so extremely faint. Her 
blood pressure was 110 to 120 systolic and 62 to 7 
diastolic. She went on to term. Labor started on 
Friday afternoon at 1 o’clock with rupture of the 
membranes. She came to the hospital about 7 or 8 
hours later, having had no pain. During the night 
and the next morning she had an occasional cramp- 
ing. About 6 o’clock Saturday night she started in 
active labor. About 9:30 she had been fully dilated 
with the head on the perineum and I terminated 
labor with low easy forceps. The placenta did not 
come and we began to see this drip, drip of watery 
blood. I did a Credé and the placenta came without 
any untoward difficulty and with about 3 or 4 ounces 
of this same blood. Being suspicious of that peculiar 
dark blood, I put in a prophylactic uterovaginal 
tampon. We got her back to bed about 10 o’clock. 
About 11 o’clock I saw her and she had a pulse of 
160 or 170. The genitalia were red and you would 
say she had lost no blood. Unfortunately, I had an 
urgent call and went away. I came back in three- 
quarters of an hour and she was dead. Just after I 
left the nurse recorded on the history sheet that she 
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had very suddenly become cyanosed as she thought, 
She was in the operating room and with the sun 
streaming in, her color was that of ahalf-breed Indian 
—the genitalia and skin everywhere from head to 
foot. I wondered what could be responsible for this 
hemolysis; could we have had a rupture of the uterus 
that I had not recognized, from the fact that her 
pulse went up so rapidly without other signs. | 
removed the uterovaginal tampon and made a 
revision of the uterus. It was intact. When I re- 
moved the gauze about 3 or 4 ounces of this same 
watery blood came away. When I removed my 
hand about 2 or 3 ounces of this same blood came 
away. She had been dead about 20 minutes then. 
While I was away from the hospital they had 
grouped her for a blood transfusion and she was in 
Class 3. The interne who made the grouping said 
he never saw any blood like it; it was just like water. 
There was no tendency to coagulation. The question 
was if she had lived long enough to have taken the 
donor’s blood would it have done any good? Would 
whatever it was have produced this acute hemolysis 
with the donor’s blood or would the substance which 
was producing the hemolysis immediately have 
attacked the donor’s blood? I have not investigated 
it. Being unfortunately a friend of mine I did not 
have the heart to say postmortem to the family. 

This is a rare thing. I have asked various people 
if they would have transfused. No one knows. 

Dr. N. S. HEANEY: What was the diagnosis? 
One case was due to the streptococcus, another to 
pneumococcus, what was the last one due to? 

Dr. Rupotpu Homes (closing the discussion): 
The diagnosis was acute hemolysis. There was no 
bacteriological examination made in the last case; 
it was probably a bacteremia. 


ETHYLENE GAS IN GYNECOLOGY AND 
OBSTETRICS 


Dr. N. Sproat HEANEY presented a paper on the 
use of ethylene gas in gynecology and obstetrics. 
(See p. 692.) 

Dr. CAREY CULBERTSON: To me one of the most 
interesting things in the discovery of ethylene gas as 
an anesthetic is the fact that it was based upon pure 
academic research. It is one of the results that has 
come out of the work of Luckhardt on laboratory 
animals and experiments. It arose from a desire to 
ascertain what toxic effects ethylene, one of the con- 
stituents of ordinary illuminating gas, would have 
upon animals. Luckhardt and his associates were 
led to this in order to ascertain why roses and carna- 
tions brought into the city from greenhouses died as 
soon as they were put into storage. The results of 
the experiments showed that, far from having a 
toxic effect on animals, the ethylene gas had almost 
the opposite effect, producing changes in the blood 
similar to those due to ethyl alcohol. The tests in 
some of these cases showed that there is a tendency 
to exhilaration at the time the gas is given or after- 
ward. 
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As for the use of the gas in surgical work, the ad- 
vantages are those brought out by Dr. Heaney, a 
better state of relaxation, lack of cyanosis, better 
breathing and none of the disturbances we get with 
nitrous oxide. I have found that I can start dilata- 
tion of the cervix in less than 60 seconds after the ad- 
ministration of the gas is begun. This cannot be 
done with nitrous oxide and, of course, not with 
ether. For a prolonged operation, such as vaginal 
work combined with abdominal section, the gas is 
continued and the operation proceeds just the 
same as if the patient had been under a straight 
ether anesthetic. I think it is an advantage, as 
has been stated, particularly where the anesthetist 
is as inexperienced, as our internes are, to administer 
some ether just prior to abdominal section so that 
there is not only a further degree of relaxation but a 
more prolonged one until the intestines are packed 
off. Then after the pelvis is exposed the ether can 
be entirely withdrawn and the operation carried on 
under gas and the closure made under gas and oxygen 
alone. 

When we first began using ethylene gas in normal 
labor we found that the patients were inclined to 
quit; the pains would become less frequent and 
perhaps not quite so strong. We soon discovered 
that this was due to the fact that the internes, hav- 
ing been used to giving nitrous oxide, were giving 
ethylene in about the same proportions and giving 
too much of it. There is no question but that under 
the care of an experienced anesthetist ethylene gas 
has proved to be extremely helpful in all surgical 
operations. In the upper abdomen the relaxation is 
not quite so good and there I think more ether will 
have to be used in association with the gas. 

Dr. R. A. Scott: I understood the doctor to say 
that during the administration of ethylene there was 
increased bleeding. Was that a chemical or physi- 
ological change? Was there increase in the blood 
pressure and was the bleeding due to the rise in 
blood pressure? ‘ 

Dr. W. F. Hewitt: In using. ethylene I have 
made the following observations: I believe nitrous 
oxide is a better first stage anesthetic than ethylene 
unless we have a tendency toward a spastic cervix. 
Then, perhaps, neither anesthetic is advisable, but 
if one is used ethylene is preferable. Ethylene is 
better for the second stage than nitrous oxide. We 
do not notice any change in the amount of bleeding 
following the second and third stages. We noticed 
In cesarean section that the breath of the child was 
very strongly suggestive of ethylene odor but did 
not notice any change in the onset of respiration. In 
cases of patients who had nitrous oxide before and 
ethylene later, my experience has been that the 
patients are in favor of nitrous oxide. One of my 
cases was perhaps among the first in Chicago to get 
ethylene, even before it was used at the Presby- 
terlan Hospital. There was one child who had a 
spontaneous hemorrhage with no evidence of trau- 
ma to explain the hemorrhage and was born with- 
out cyanosis. That is the only case in which I 


found any evidence of bleeding on the part of the 
fetus. It was not traumatic. 

Dr. A. H. Curtis: In our service at St. Luke’s 
we have used ethylene in a series somewhat larger 
than that of Dr. Heaney’s but over a shorter period 
of time. Dr. Watkins, Dr. Jones, and I have had a 
somewhat similar impression concerning its value. 
We like it very much in plastic work but have not 
been able to obtain as early relaxation as Dr. 
Heaney. In abdominal work we are gradually drift- 
ing back to a greater amount of ether or ether with 
ethylene. It would seem that in gynecological work, 
in contrast to general surgical abdominal work, 
ethylene has a somehwat limited field. 

Dr. BeErRTHA VAN Hoosen: I am very much in- 
terested in the report on the new anesthetic but I 
was a little disappointed that they had not used any 
preliminary hypodermic injections with the ethylene. 
When ethylene came along I was very anxious to 
try it and since last November we have used it as 
an adjuvant to scopolamin and morphine anesthesia. 
It produces a perfect relaxation, though I do not 
know how much relaxation there would be if it 
were used without a preliminary narcotic. There 
seems to be much less tendency to postoperative 
vomiting. I have had a very limited experience but 
I am glad to report that so far it seems to me that 
ethylene is the anesthetic I have been looking for for 
years and I am very grateful to have found it out. 

Dr. RupotpH Hotmes: May I ask the relative 
cost of ethylene and nitrous oxide? 

Relative to the explosive properties of ethylene, I 
might cite an instance that occurred at the naval 
station at Annapolis some years ago. One of the 
officers on a cold dry night went to the garage to 
get his car. He was wearing a fur coat. As he at- 
tempted to put some gas in the car the engine blew 
up. That was static from his fur coat. The explosion 
from ethylene may aiso be static. 

Dr. N. S. HEANEY (closing the discussion): 
Luckhardt and others have tried to find out whether 
there is a union of the ethylene with the hemoglobin 
to account for this peculiar color and increased 
bleeding but, as I stated in the paper, so far they 
have found nothing chemical to account for it. I 
have noticed this particularly in abdominal work. 
As soon as you begin to cut you find a good many 
more capillaries bleeding than with nitrous oxide 
or ether. It is, however, transitory and while some- 
what bothersome in the first operations you do under 
ethylene you soon get used to it. It does not cause 
the patient any trouble. 

Ethylene was very much cheaper than nitrous 
oxide when we first began to use it. At that time it 
was a commercial product. As soon as it became a 
medical product the price was increased. At the 
present time the price of nitrous oxide and ethylene 
is the same. It costs about one-half to one-third 
as much as nitrous oxide for obstetrical cases be- 
cause you use very much less of it. 

We believe that the reports of ethylene and oxygen 
as an anesthetic are very much more valuable for 
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your evaluation if we do not use any preliminary 
medication, so that you can judge the effects of the 
actual anesthetic employed. Dr. Allen believes 
that the patients are losing a little more blood when 
they are getting ethylene than when they are getting 
nitrous oxide. I thought that the pains became less 
strong more quickly with ethylene than with 
nitrous oxide. Earlier we gave them alternate whiffs 
of nitrous oxide and ethylene but you see that would 
not be very valuable as a deciding factor because the 
ethylene would hang over to the nitrous oxide 
administration and vice versa. For the last 2 weeks 
we have conducted several cases by giving nitrous 
oxide for 15 minutes and ethylene for 15 minutes 
counting the frequency of the pains and the duration 
of the pains to see whether there was any difference. 
The tally was practically the same. I believe there is 
freer bleeding after delivery with ethylene than with 
nitrous oxide. That may be due to the peculiar 
consistency of the blood. If you give a hypodermic 
during the administration of ethylene there is a 
pink streak on withdrawing the needle. During 
operation the blood seems to coagulate just as quick- 
ly as with nitrous oxide. Last night we had a pa- 
tient who was delivered with low forceps. We had 
a repair of an episiotomy to do. The patient had 
fatigue of the uterus and probably would have had 
some hemorrhage in the absence of an anesthetic. 
We gave her ethylene and she went promptly to 
sleep but began bleeding too much. We stopped the 
anesthetic and the bleeding stopped but recurred 
as soon as the anesthetic was readministered. There 
could be no doubt at all that uterine relaxation was 
produced by the ethylene. However with nitrous 
oxide under such circumstances we could not have 
done the repairing and ether would no doubt have 
increased the amount of blood loss. We feel quite 
certain that ethylene is quite satisfactory both in 
obstetrics and gynecology. While we do not wish to 
say that it is going to replace nitrous oxide entirely, 
we believe that the réle of nitrous oxide has been 
greatly diminished by the discovery of ethylene as 
an anesthetic. 
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Dr. VAN Hoosen: Can version be done? 

Dr. Heaney: I had occasion three nights ago to 
attempt forceps operation on a patient we had under 
ethylene. It was a child with an unusually soft 
head in occiput right posterior with complete dilata- 
tion. I made several attempts to turn the head so 
as to apply the forceps and it was the only time I 
was not able to do so. The cervix was in front of the 
head so that I had some obstruction to delivery. I 
then inserted my hand and felt that the cord was 
not pulsating very strongly. I was of the opinion 
that version could not be completed with ethylene 
gas so we gave ether for the version which ter- 
minated fortunately. 

Dr. CULBERTSON: I did a version under ethylene 
recently in a head presentation and it was very easy. 

Dr. Bacon: Will you tell us the cause of the 
explosion? 

Dr. HEANEY: It was about 3 o’clock in the after- 
noon and there were no sterilizers burning. Dr. 
Allen was giving the ethylene gas. It was a pro- 
longed anesthetic. After a pain he hooked the mask 
over the mixing chamber (where you put the ether 
in) and immediately there was an explosion. His 
arm was covered with multiple minute bleeding 
spots, none of them deep. In the absence of an actual 
source of fire it must be considered that the cause 
was static, although there were no other evidences of 
static power shown that day. 

Dr. DANFortH: Do you find that the ordinary gas 
machine can be used for the administration of ethy]- 
ene? 

Dr. HEANEY: We use the McKesson machine. In 
order to do away with the static spark they have 
placed a wire in the mixing chamber attached to a 
ground wire. We had the same thing happen a year 
or so ago when we were using nitrous oxide. We use 
ether in these machines frequently. Probably there 
was some ether vapor in the mixing chamber. In 
that instance the explosion occurred in the same way. 
There is no more danger with ethylene than there 
is with nitrous oxide and ether as far as our experi- 
ence goes. 
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OLD MASTERPIECES IN SURGERY 
By ALFRED J. BROWN, M_LD., F.A.C.S., Oana 


THE “TEN BOOKS OF SURGERY” 
BY AMBROISE PARE 


NHE name of Ambroise Paré brings to the mind 
of the surgeon a vision of the enormous amount 
that can be accomplished in one life time. It 

seems that looking backward, modern surgery began 
in Paré; yet he, himself, discovered nothing new, but 
the adaptation and application of previously known 
and almost forgotten surgical procedures made him 
the greatest surgeon of his time. 

Paré was an anatomically trained surgeon, and 
naturally looked at surgical matters from that view- 
point. His first publication of importance was in 
1545 when he called attention to the necessity of 
placing the patient in the same position in which he 
was when wounded in order to extract a buried pro- 
jectile. By this means he had succeeded in removing 
a bullet from the shoulder of Monsieur de Brissac 
after many futile attempts had been made by others, 
and the method was considered worthy of publica- 
tion. In 1552 this book on wounds made by Arque- 
buses was republished. 

The prevailing method of control of hemorrhage 
in vogue after amputations was the use of boiling oil 
on the stump of the extremity. This method ap- 
parently did not appeal to Paré and, after a study 
of previous authors whom he cites, in 1552 he ampu- 
tated a leg and used the ligature instead of the hot 
iron and boiling oil to check the hemorrhage. He 
then used the method continuously and in 1564 
published it for the first time in his Dix Livres de la 
Chirurgie (Ten Books of Surgery). The condemna- 
tion of the cautery and of boiling oil and the advoca- 
tion of the ligature in their stead aroused a storm of 
protest which culminated in the publication of a 
book by Etienne Gourmelen in 1580. Five years 
later Paré answered this criticism in his ‘‘ Apology” 
in which he gives references to the former surgeons 
to show that the method he advocated was not new 
or revolutionary and throughout with the greatest 
good humor he refers to his adversary, Gourmelen, 
as ‘‘mon petit maitre” (my little master). 

The ten books of surgery, his first surgical work 
of magnitude, deals with traumatic conditions for 
the first seven books, while, as would be expected 
from an army surgeon, the last three books deal 
with genito-urinary diseases. 

The treatment of wounds shows great advance 
over other writers of the time. Paré advises the 
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extraction of the projectile and of any other foreign 
bodies present. The instruments required closely 
resemble the present day forceps so far as the blades 
are concerned, and he shows many types for diferent 
shaped foreign bodies. He then instituted drainage 
for which he used perforated tubes. The first dress- 
ing consisted in an ointment injected into the depths 
of the wound if it be deep. Boiling oil, which had 
been the accepted dressing up to that time,he does not 
advise as he considers it harmful as well as painful. 
The inefficiency of boiling oil he discovered during 
his first campaign, when for lack of oil he used a 
mixture of oil of roses, yolks of eggs and turpentine 
and found the wounds much cleaner than with the 
oil treatment. A modification of this mixture he 
advocates for the second and subsequent dressings 
when he adds the yolks of eggs and saffron to the 
ointment. 

The succeeding books deal with the treatment of 
wounds made with arrows, lances, etc., fractures, 
contusions, burns, bone caries, gangrene, gonorrhoea 
and burning urination, kidney and bladder stones, 
and suppression of urine. Above all other things 
Paré is best known generally for the ligation of ves- 
sels after amputation. This he describes in the book 
on gangrene and the description is clear and concise. 
He uses a tourniquet and after removal of the limb 
allows some blood to escape. The vessels are then 
grasped with a clamp and drawn down and ligated. 
He particularly warns against including structures 
other than vessels in the ligature. 

Paré was essentially an operating surgeon, a very 
close observer, and a most careful technician. He 
had great respect for tissues and constantly warns 
against roughness of manipulation, not only because 
it caused pain, but also because it militated against 
the proper healing of the wound. As an example he 
particularly states that the ends of the forceps to be 
used for the extraction of foreign bodies must be 
perfectly smooth and polished lest they injure the 
tissues in the depths of the wound. 

The prevalence of infection which called forth the 
frequent employment of the newly revived operation 
of amputation naturally resulted in a large number 
of cripples. Paré immediately threw himself into the 
task of designing prosthetic appliances to restore 
these unfortunates to part usefulness, at least. The 
results of his labor, as illustrated in his book, are, 
considering the engineering and mechanical oppor- 
tunities of the time, remarkable for their ingenuity. 
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REVIEWS OF NEW BOOKS IN 


given to the study of the diseases of the rectum 

and colon in the recent past. This is no doubt 
due to the fact, as mentioned in a previous review, 
that the subject has been so long in a chaotic state. 
One might even go so far as to state that the truly sci- 
entific men scoffed at practically all the works, with 
few exceptions, on the subject. One must of course 
except the works of Tuttle and others in this state- 
ment. For a long period of time the name “rectal 
surgeon” was odious to most scientific men. It is 
therefore most pleasing to have presented a volume 
which bears all the markings of having been pre- 
pared by a student, scholar, and scientist. 

It is a great pleasure to read Mummery’s Diseases 
of the Colon and Rectum. He takes up the more or 
less: puzzling subject and handles it in such a manner 
that it is not only most enlightening to the reader 
but most fascinating. One can say truthfully that 
the book offers great pleasure and entertainment. 
The author is very familiar with his subject and 
he has had a most extensive experience. 

In his preface Mummery states that he is giving 
only his own opinion on this subject. This to the 
reviewer’s mind is a most satisfactory solution of 
such a problem. There is scarcely a chapter in this 
admirable work which does not deserve special men- 
tion, nevertheless the chapters dealing with tuber- 
culosis of the bowel and colitis are outstanding. 
Tuberculosis of the colon is discussed in its various 
phases, and the different types clearly pictured. Di- 
verticulitis as well as fistula and hemorrhoids are 
also handled in a very unusual way. 

Several general fundamental principles are em- 
phasized, which represent advances in rectal surgery. 
First, it is possible to do clean work about the anus. 
The average surgeon fails to realize that a fair state 
of cleanliness can be procured about the rectum and 
anus. The fact is accepted that these parts cannot 
be bacteriologically sterilized, nevertheless there is 
no question but what there has developed more or 
less of animmunity to the ever present colon bacillus 
group, and if the part is cleansed in the manner out- 
lined by the author, fewer failures will be encoun- 
tered in this line of work. Another most pleasing 
comment made by the author is a marked aversion 
to the use of so called “‘slops” as food for patients 
to be operated upon and those who have been 
operated upon. 

It might be well to call attention to two possible 
errors. On page 117 in a formula for local anesthesia 
preparation, the author states that 5 minims of 
a 1:1000 adrenalin solution is to be added to each 
cubic centimeter of solution. This would give a 
solution one-third adrenalin. The second error is on 
page 852, where he mentions douching the rectum 


"Tavent seems to have been quite an impetus 


IDISEASES OF THE RECTUM AND COLON, AND THEIR SURGICAL TREAT- 
MENT. By P. Lockhart-Mummery, F.R.C.S. (Eng.), M.A., M.B., B.C. 
New York: William Wood & Co., 1923. 
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with a solution consisting of 10 drachms lysol to a 
pint of water. These two apparent errors may be 
correct, nevertheless to the reviewer’s mind they 
will undoubtedly be questioned by many men, due 
to the fact that the solutions could carry with them 
at least potential dangers. 

This volume stands as a masterpiece in the Eng- 
lish language today on the subject which it covers. 


A an associated work on the above mentioned 
subject, we have at hand a contribution which 
deals with the opinions of sundry men. There is 
no question but what under certain conditions it is 
most desirable to have the opinions of many men 
rather than the opinion of one. On this theory is 
based modern consultation, and the experienced 
physician realizes full well that each new consultant 
as a rule brings a new idea, and rare is the occasion 
when all the consultants agree. This does not mini- 
mize the fact that each man’s opinion may open up 
a new avenue of thought, and that each man may 
have seen in his experience certain phenomena 
which may have a distinct bearing upon any indi- 
vidual case. 

Much credit is due to Pennington? for his untiring 
efforts and the tremendous task which is consum- 
mated in his Diseases and Injuries of the Rectum, 
Anus, and Pelvic Colon. There seem to be two out- 
standing facts which make this volume desirable: 
first, the most interesting historic sketches which 
preface most of his subject matter; and second, the 
extensive reference to literature and an unusual! 
tabulated bibliography. 

With this volume it is comparatively easy to 
assemble most of the world’s literature on the sub 
ject of any disease pertaining to the rectum and 
colon, therefore relieving one of an enormous task 
when it is desirable to get a more or less complete 
discussion on the subject. There is some question 
whether the frequent and common reference to the 
findings of many men does not complicate lucidits 
in the description. This appeared rather striking to 
the reviewer in many instances. When the symptoms 
of a certain disease are discussed, to the man who is 
more or less familiar with the subject it is probably 
interesting and instructive to hear what other men 
have to say and what unusual symptoms they ma\ 
have encountered. But to the student who is un 
familiar with the condition such a discussion b¢ 
comes confusing, and he will receive the impression 
that any symptom may be encountered with an) 
pathological lesion. It would appear, therefore, that 
this work will find its greatest usefulness in the hands 
of the experienced surgeon and proctologist. 

From the standpoint of pure medical honesty and 
in a most sincere effort to combat and destroy that 

2A TREATISE ON THE DISEASES AND INJURIES OF THE RECTUM, AN 
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one impression of the medical profession, the follow- 
ing constructive criticism would be offered: that 
those cases which are enumerated by the author in 
which the patient has complained of a complex 
symptomatology far removed, so far as the logical 
mind is concerned, from any disease of the rectum, 
and which are apparently cured by some operative 
procedure about the rectum, be eliminated from the 
text. This criticism may be unjust and probably is, 
but it is given with an honest purpose of trying to 
forget the very odious past. Such terms as “torpid 
liver”? very familiar to the old time practitioner, yet 
which has no pathological basis, stamps a work as 
unscientific, and yet with such an accumulation of 
scientific facts the incompatibility is very apparent. 
It is interesting to the reviewer to compare this 
work with the one just reviewed, inasmuch as each 
has advantages. Mummery’s very clear, concise, 
logical, and most interesting descriptions are a con- 
trast to Pennington’s most painstaking accumula- 
tion of the world’s observations and personal experi- 
ences. It seems that each has its place, and each 
author is to be congratulated. 


\ ITH the very rapid strides that are being 

made in scientific medicine, the average prac- 
titioner is fairly deluged with literature. It seems an 
impossibility to read everything that is written or 
even to read that which is more or less closely con- 
nected with one’s own specialty. Because there is 
such an intimate association between the individual 
systems and organs of the body and the causes of 
diseases of various organs, the scientific man must 
keep abreast with not only clinical phenomena 
which are described, but with research work, and 
with those advances made in the basic sciences. So 
much of this work has a fundamental basis that in 
order to place one’s feet securely upon a solid founda- 
tion it becomes almost a necessity to revert back 
from time to time to study processes which appar- 
ently have no clinical significance, yet upon which is 
laid the basis of sound scientific thinking. 

It was with considerable interest that the thir- 
teenth edition of the work of Green! on pathology 
and morbid anatomy was received. This manual of 
pathology and morbid anatomy goes far beyond a 
description of simple pathological changes; as is ex- 
emplified in the chapter on protein intoxication. 
Just at the present time, when the subject of vaccine, 
foreign protein poisoning and split protein intoxi- 
cation are before the medical profession in their cli- 
nical application, it is decidedly interesting to be 
informed on the more complex reactions and theories 
regarding this most interesting subject. Cell changes, 
cell nutrition, the life cycle of a cell, and sundry 
other problems have a distinct bearing at the present 
time on clinical medicine. As we become more fa- 
miliar with the intricate physiology and anatomy 
of the cell, it appears that many complex problems 
might be cleared. 


‘GREEN'S MANUAL OF PATHOLOGY AND Morsip Anatomy. Philadel- 
phia and New York: Lea & Febiger, 1923. 





This little work carries many evidences of the 
handiwork of a master. Probably many texts will 
give a more comprehensive description of patho- 
logical conditions, but this volume sets forth in a 
rather clear way the importance of basic changes, be 
they proliferative or degenerative. Pathological 
changes, in whatever organ, are so correlated that 
their pathological significance is easily grasped. 


HE diagnosis of intra-abdominal diseases is 
most puzzling to many men, and yet there is 
probably no other field which offers a better oppor- 
tunity of making a correct diagnosis. If one is but 
familiar with the manifestations of the various dis- 
eases affecting the abdominal organs and will take 
the pains to procure a correct history which will de- 
tail the various symptoms, checked up against a 
careful physical examination and a close observation 
of the patient, the percentage of incorrect diagnoses 
should be comparatively small. , 
Probably in no other field of medicine is a correct 
history more valuable as this comprises fully 80 per 
cent of the data in making a diagnosis correctly. 
Many diagnoses of ‘‘acute surgical abdomen”’ are 
made and one is content with this diagnosis. Yet 
with a little more time, diligence, and zeal it is sur- 
prising how often a correct anatomical diagnosis can 
be made. The outstanding examples are such condi- 
tions as a perforated ulcer, acute pancreatitis, stones 
in the gall bladder and ducts as distinguished from 
simple cholecystitis, abscess of the liver, and sundry 
other conditions. 

The student and interne will find a valuable aid 
in the little work by Adams? on acute abdominal 
diseases. With an accurate training in the methods 
of procuring a correct history and the methods of 
making a thorough physical examination, along with 
a few laboratory tests, the average interne can in 
many instances make a correct diagnosis. It is the 
reviewer’s opinion that most of the errors are made 
in making the diagnosis first, and procuring the his- 
tory and making the examination afterward, the 
effort being made mostly in the direction of con- 
firming the original diagnosis. This is a very serious 
error and accounts for the large number of mistaken 
diagnoses. The untrained man must, of course, be 
schooled in the manifestations of disease processes. 
He must be taught the symptoms of perforated 
ulcer, of approaching peritonitis. He must be taught 
the significance of vomiting. He must be taught to 
analyze pain as to its character and location. This 
schooling he can receive from didactic teaching, from 
clinics, or from reading. 

Unfortunately, only too frequently the student 
does not appreciate the value of this training until 
he has encountered the actual condition. For this 
purpose the above mentioned volume is most desir- 
able. The author brings out many points of signifi- 
cance in examination. He gives a most interesting 


2DIAGNOSIS AND TREATMENT OF ACUTE ABDOMINAL DISEASES. By 
a E. Adams, M.B., M.S. (Lond.), F.R.C.S. (Eng.). New York: 
William Wood & Co., 1923. 
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description of intestinal obstruction and diseases of 
the pancreas. It is worth the while of any medical 
man to go over the subject as presented by the 
author, as it is pregnant with facts which stand out 
clearly and have a decisive value in the diagnosis of 
these conditions. 


O* certain occasions small: volumes or mono- 

graphs appear, which have been written by 
men of ripe experience with the faculty of presenting 
a subject in such a manner that although the knowl- 
edge imparted is most profound, the books read as 
lightly as an enjoyable novel. These books are most 
acceptable to the average medical man, because they 
not only afford relaxation but instill certain inherent 
principles which are most uplifting and satisfying. 

There is at hand at present such a little volume! 
by Deaver and Reimann. It consists of a series of 
five lectures delivered by the senior author at the 
Washington University at Seattle. We all know the 
enthusiasm of this man. We are also fairly familiar 
with the very definite attitude he has taken on the 
subject of gastric ulcer, and it is most pleasing to 
have his opinion as a permanent record. It would 
seem that the present trend in the study of the physi- 
ology of the stomach would not substantiate some 
of the favorite theories of the author. Nevertheless 
up to the present time there has been nothing to 
supplant the more or less radical surgery which is 
advised. Sleeve resection has probably had its day, 
and it is quite apparent that instead subtotal resec- 
tion will be resorted to more in the near future. 
Little comment can be made from a scientific stand- 
point on his discussion of jaundice and diseases of 
the bile passages, except that the statements are 
concise and lucid and in every way characteristic of 
the works of the author. The other lectures are 
beautifully written from a standpoint of medical 
philosophy. It is very important that the medical 
profession pause at times to acquaint itself with the 
holiness of purpose by looking over the works of the 
past masters. All the lectures bespeak that peculiar 
mellowness of judgment which comes only from long 
experience and very mature thinking, and it is a 
great pleasure to read and re-read the book with the 
pure beauty which it portrays. It would be a great 
blessing to the medical profession if more of our 
masters would devote even a short time to preparing 
such articles, not necessarily because of the amount 
of knowledge given as a concrete thing, but the 
enthusiasm which they bring to the younger men. 
This enthusiasm is imparted by a greatness which 
can come only to those men by virtue of industry, 
self-denial, and love of their work. 


NAESTHESIA is becoming more and more a mat- 
ter of concern to the surgeon. At the present 
time there seems to be a decided tendency toward 
the use of local in preference to general anesthesia. 
1EXCURSIONS INTO SURGICAL SUBJECTS. 


Sc.D., LL.D., F.A.C.S., and Stanley P. Reimann, M.D. 
W. B. Saunders & Company, 1923. 


Philadelphia : 


By John B. Deaver, M.D., 


This can be accounted for very readily on the basis 
of the unusual and unwarranted fatalities accom- 
panying general anesthesia. Up to recent years the 
teaching of anesthesia was practically nil. A 
student was graduated in medicine and entered upon 
an interneship absolutely unfamiliar with the art of 
anesthesia or with practically little knowledge of the 
potential danger of such drugs as chloroform, ether, 
and nitrous oxide. Even at the present day there is 
very little interest manifested in the teaching of 
anesthesia. 

It is reasonable to assume that in the past more 
than at present many accidents may have occurred 
which could have been prevented had these students 
been taught if not the details of anesthesia at least 
the dangers which are possible. There are many 
works which deal with anesthesia. Their chief 
objection is that they are long treatises far beyond 
the conception of the average medical student or 
interne. The student loses interest and consequent] 
the book is not read. 

It is therefore desirable to have a small compend 
which would analyze the subject briefly and ac- 
curately and present those facts to the student 
which are important. This purpose is adequately 
and beautifully accomplished in a little work by 
Ross.? There was a great deal of pleasure afforded the 
reviewer in reading this little book which seems to 
absolutely satisfy its purpose. Chloroform anesthe- 
sia is described in the manner in which it should be 
described as always carrying a potential danger 
which cannot under any conditions be removed, and 
the reader is cautioned that such is the case. The 
author further attempts to give a description of local 
anesthesia, and it is the reviewer’s opinion that he 
has detracted somewhat from the value of the whole 
book by trying to include this subject. Local 
anesthesia is so far removed from general anesthesia 
that it should not be considered at the same time or 
in the same light. Local anesthesia is a surgical 
process and involves factors and principles entirely 
different from those of general anesthesia. ‘This 
little work is very heartily recommended to the 
student and to the interne who is required to ad- 
minister general anesthesia, and if he will but follow 
its precepts he will avoid much anxiety and criticism. 

Joun A. WoLreER. 


T= clinical application of the Roentgen ray has 
effected a revolution in the diagnosis of diseases 
of the chest. Clinical Roentgenology of Diseases of the 
Chest* supplies the need of an adequate treatise on 
the subject. Nothing comparable to it has been 
published in English. It should be as valuable to 
the clinician as to the roentgenologist since not 
only the roentgen features of thoracic disease but 
also their correlation to the clinical facts necessary 


2HANDBOOK OF AN4STHETICS. y J. Stuart Ross, M.B., ChB 
F.R.C.S. (Eng.). New York: W ‘tie? Wood & Co., 1923. 

3CLINICAL ROENTGENOLOGY OF DISEASES OF THE CHEST. By H 
Wessler, M.D., and Leopold Jaches, M.D. Troy, New York: The 
Southworth Company, 1923. 


vin eal eh ea bees 


55 Te 


ees went 








sis 
m- 
the 


on 
of 
the 
er, 
2 is 
of 


ore 
red 
nts 
ast 
ny 
lief 
ynd 

or 
tly 


‘nd 
ac- 
ent 
ely 
by 
the 

to 
he- 

be 
ger 
ind 
“he 
cal 


ole 
cal 
sia 
or 
cal 
ely 
his 
the 


Ow 
mM. 


ses 
the 
on 
en 
to 
10t 
yut 


iry 








ha 
i 


Bs 
i274 





to roentgen interpretation are discussed. The ne- 
cessity of such correlation is emphasized. 

The book is divided into ten sections which treat 
of the normal lung, the pulmonary vessels and circu- 
lation, the trachea and bronchi, the lungs, the 
pleura, the mediastinum, the intrathoracic lymph 
nodes, the diaphragm, surgical diseases of the chest, 
and diseases and abnormalities of the chest wall. 
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There is admirable balance between description and 
illustration. The descriptive matter is lucid, con- 
cise, and made easy to read by the use of large type. 
The reproductions of roentgenograms are remark- 
ably good, abundant, and well chosen. The patho- 
logical conditions presented are clearly described 
and, in some cases, explained by diagrams. 
W. H. NaApter. 


BOOKS RECEIVED 


Books received are acknowledged in this department 
and such acknowledgement must be regarded as a sufficient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as 
space permits. 

SURGICAL EMERGENCIES. By Russell Howard, C.B.E., 
F.R.C.S. New York: Longmans, Green & Co., 1924. 


TRANSACTIONS OF THE AMERICAN GYNECOLOGICAL 
Society. Vol. xlviii, 1923. Edited by Arthur H. Curtis, 
M.D. Philadelphia: William J. Dornan, 1923. 


THE New SCIENCE OF RADIENDOCRINOLOGY IN ITS 
RELATION TO REJUVENATION, Based on the Radiation 
Technique of Dr. Eugen Steinach of Vienna. By Herman 
Rubin, M.D. New York: Medical Science Publishing 
Company, 1923. 

BIOLOGIE UND PATHOLOGIE DES WEIBES. EIN HAnp- 
BUCH DER FRAUENHEILKUNDE UND GEBURTSHILFE. Edited 
by Josef Halban, Wien, and Ludwig Seitz, Frankfurt a.M. 
No. 5—PHYSIKALISCHE HEILMETHODEN, by Oberarzt Dr. 
med. et phil. H. Guthmann, Frankfurt a.M.; BAEDER-UND 
WASSERBEHANDLUNG IN DER GYNAEKOLOGIE, by Dr. A. 
Laqueur, Berlin; PsycHOTHERAPIE, by Prof. Dr. M. Walt- 
hard, Zurich. Berlin: Urban & Schwarzenburg, 1924. 

HERNIA AND Its RapicaLt Cure. By J. Hutchinson, 
F.R.C.S.(Eng.). London: Henry Frowde and Hodder & 
Stoughton, 1923. 

H2MORRHOIWS; THEIR AETIOLOGY, PROPHYLAXIS, AND 
TREATMENT BY Means oF Injections. By Arthur S. 
Morley, F.R.C.S.(Eng.). London: Henry Frowde and 
Hodder & Stoughton, 1923. 

OPERATIVE SURGERY, COVERING OPERATIVE TECHNIC 
INVOLVED IN OPERATIONS OF GENERAL AND SPECIAL 
SURGERY. Vol. iii. By Warren Stone Bickhman, M.D. 
Philadelphia and London: W. B. Saunders Company, 1924. 
; THe Beaumont FounpaTion Lectures. Subject: 
Tue ANTIDIABETIC FUNCTIONS OF THE PANCREAS AND THE 
SUCCESSFUL ISOLATION OF THE ANTIDIABETIC HoRMONE— 
InsuLtn. Series no. ii. By J. J. R. Macleod and F. G. Ban- 
ting. St. Louis: C. V. Mosby Company, 1924. 

MetHops IN MEDICINE. THE MANUAL OF THE MEDI- 
CAL SERVICE OF GEORGE Dock, M.D., Sc.D. By George 
Herrmann, M.D., Ph.D. St. Louis: C. V. Mosby Com- 
pany, 1924. 

_INTERNATIONAL Ciinics. vol.i. Edited by Henry W. 
Cattell, A.M., M.D. Philadelphia and London: J. B. 
Lippincott Company, 1924. 

APPLIED PATHOLOGY IN DISEASES OF THE NOSE, THROAT, 
AND Ear. By Joseph C. Beck, M.D., F.A.C.S. St. Louis: 
C. V. Mosby Company, 1923. 


Rapium REPORT OF THE MeEMorRIAL HospitaL, NEw 


York. 2d s. 1923. New York: Paul B. Hoeber, Inc., 
1924. 
GOITRE; A CONTRIBUTION TO THE STUDY OF THE Pa- 


THOLOGY AND TREATMENT OF THE DISEASES OF THE THy- 
Rom GLAND. By Professor F. de Quervain. Translated 
from the French by J. Snowman, M.D., M.R.C.P. New 
York: William Wood and Company, 1924. 

PERSONAL HyGIENE; THE RULEs For Ricut Livinc. By 
Allan J. McLaughlin, M.D., assisted by James A. Tobey, 
M.D., F.A.P.H.A. London and New York: Funk and 
Wagnalls Company, 1924. 

Community HEALTH. How To OBTAIN AND PRESERVE 
Ir. By Donald B. Armstrong, M.D., Sc.D. New York 
and London: Funk and Wagnalls Company, 1924. 

MAN AND THE Microspe. How ComMMuNICABLE D1s- 
EASES ARE CONTROLLED. By C. E. A. Winslow, Dr. P.H. 
New York and London: Funk and Wagnalls Company, 
1924. 

THE Basy’s HEALTH. 
New York and London: 
1924. 

CANCER. NATURE, DIAGNOSIS, AND CuRE. By Francis 
Carter Wood, M.D. New York and London: Funk and 
Wagnalls Company, 1923. 

A TEXT-BOOK OF THE SuRGICAL Dysprpstas. By 
A. J. Walton, M.D., M.B., B.Sc.(Lond.), F.R.C.S.(Eng.). 


By Richard A. Bolt, M.D. 
Funk and Wagnalls Company, 


London: Edward Arnold and Company, 1923. New 
York: Longmans, Green and Company, 1923. 


TEACHER’S DiETETIC GuIDE. By Alida Frances Pattee. 
Mount Vernon: A. F. Pattee, 1923. 

PRACTICAL DIETETICS WITH REFERENCE TO DIET IN 
HEALTH AND DisEASE. By Alida Frances Pattee. Mount 
Vernon: A. F. Pattee, 1923. 

BIOLOGIE UND PATHOLOGIE DES WEIBES. Ein Handbuch 
der Frauenheilkunde und Geburtshilfe. Edited by Josef 
Halban, Wien, and Ludwig Seitz, Frankfurt a.M. No. 6.— 
PHYSIOLOGIE DER WEIBLICHEN GENITALORGANE, by Prof. 
Dr. L. Fraenkel, Breslau; BEzIEHUNGEN DER DRUESEN 
MIT INNERER SEKRETION ZUM WEIBLICHEN GENITALE, by 
Priv.-Doz. Dr. B. Aschner, Wien; VERGLEICHENDE Puysi- 
OLOGIE DER WEIBLICHEN SEXUAL ORGANE BEI DEN SAEUGE- 
TIEREN, by Prof. Dr. K. Keller, Wien; ERBLICHKEITSLEHRE 
UND RASSENHYGIENE (EUGENIK), by Dr. Fr. Lenz, Muen- 
chen; HyGIENE UND DIAETETIK DES WEIBES IN UND 
AUSSERHALB DER SCHWANGERSCHAFT, by Prof. Dr. K. 
Baisch, Stuttgart; FRAUVENARBEIT UND FRAUENKRANK- 
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THE METHOD OF PROCEDURE OF THE REGISTRY OF BONE 
SARCOMA 


By E. A. CODMAN, M.D., F.A.C.S., Boston 


Chairman, Committee on Registry of Bone Sarcoma 


/T\O explain the procedure of the Registry it 
may be best to begin with the illustrations 
which depict a box and its contents. 

Plate I shows the face of one of the Reg- 
istry envelops which contains the data about 
one individual case. The first paragraph extend- 
ing the full width of the page should now be care- 
fully read. 

It may be well to explain this paragraph in 
greater detail, although it is very carefully 
worded and really covers all that is to be said in 
this article. The first sentence indicates the two- 
fold object of the Registry. Anyone who has 
had anything to do with a case of bone sarcoma 
knows that our knowledge of this disease is in a 
very unsatisfactory state. In spite of countless 
articles which have been written on the subject 
there is little agreement among roentgenologists, 
pathologists, and surgeons as to the diagnosis, 
prognosis, and treatment of any particular kind 
of bone sarcoma. This tendency to disagreement 
is also present when we consider the essential 
steps for the care of any individual patient as is 
amply illustrated among the cases we have al- 
ready collected. Even the members of our com- 
mittee fail to agree on such important problems 
as the use of nomenclature, the advisability of 
exploratory incision, or the choice between ra- 
diation and surgery. Therefore it seems that 
no one can deny that the subject needs studying 
whether or not ke agrees with our method of 
studying it. Certainly these cases are bound to 
be experimental material. Any form of treat- 
ment given will necessarily be experimental, so 
the policy of the Registry is to urge that each 
individual case be studied and recorded—i.e., 
registered. Each case usually needs expert serv- 
ices from a radiologist, a pathologist, a surgeon, 
and often from other specialists as well, if the 
patient is to receive the benefit of the little that 
is known today. Even more than specialists in 
these individual branches, we need some one to 
co-ordinate opinions and advice, and to interpret 


the many confusing terms used. At present many 
of these bewildered patients go from specialist 
to specialist and from clinic to clinic, not only 
to their own detriment, but to the detriment of 
the standing of our profession and our hospitals 
in lay opinion. Each patient in his own experi- 
ence finds out the lack of co-ordination in our 
hospitals. He finds that neither the hospital 
itself nor any individual in it sees his case as a 
whole and assumes the responsibility for his 
treatment. Eventually he and his friends face 
the facts that he is being rather aimlessly experi- 
mented upon, according to the interest or caprice 
of individuals, and they may even realize that 
little real use is being made of his experience for 
the benefit of other sufferers. Evidently these 
cases must continue to be the subjects of thera- 
peutic experiments. The Registry merely asks 
that these experiments should be carefully done, 
carefully recorded, and carefully studied. The 
Registry is a means whereby the patients of each 
surgeon or physician doing these experiments 
can profit by the experiments made on other 
patients. Absolute publicity is its safeguard. 
The second part of the first sentence shows that 
the Regents of the American College of Surgeons 
recognize this state of affairs and ‘‘as an example 
of the End-Result Idea,’ recommend to the 
Fellows that they make a special effort to record 
and study every instance of bone sarcoma which 
comes to their knowledge, even though such 
cases have been wrongly diagnosed and treated 
ineffectively. The Registry has already accu- 
mulated enough examples of such errors and fail- 
ures on the part of some of the most eminent 
members of the profession to show in any court 
of justice the difficulty of diagnosis and the great 
inadequacy of treatment in these cases. In asking 
from each hospital the registration of its cases 
the Regents in effect say: ‘Errors in diagnosis 
and failures in treatment are to be expected in 
the majority of these cases. Nevertheless each 
hospital should be able to show that it has done 
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REGISTRY OF BONE SARCOMA 


Registered by, re} of 


The Registry of Bone Sarcoma is an activity of the American College 


CASK 199 


CASE NO. 38 
Fuck Masse 





of Surgeons to stimulate the study of cases of Bone Sarcoma and to keep before the Medical Profession the End Result Idea which is the 


basis of the minimum standard of the College. If the members of the College are in earnest it is practicable to register with complete data every case which occurs in the United States, and to study these cases inten- 


sively until diagnosis and treatment are reasonably standardised. Experience shows that these cases as a rule suffer from incorrect diagnosis or from unsatis' 


pathologist, and especially every member of the American College 


jon rather than the reverse. 


factory treatment. Every surgeon, 


roatgenologist or 
of Surgeons, is urged to register any case that comes to his knowledge. Since delay in treatment due to incorrect diagnosis in the clinic, ia the X-ray 
room or in the laboratory is the rule in these rare cases, it may be said that the registration of a case under treatment, even though it is « record of diagnostic and th of 
good faith and of a desire to avoid future similar errors. Registration should be a medico-legal protect! 


mistakes, is ao 





The Registry plans to send the collsction about like « circulating library in boxes containing twelve of these envelopes, in rotation, to all pathologic laboratories interested in helping in this research. Remem- 
ber that the data in these envelopes, though often obviously incomplete, is the best we can get. Don't find fault with it or laugh at it until you have registered the material from your own clinic! Every hospital 
makes errors in these cases, and yours probably does too. The time to register is when you have the material —not after you have lost it, as many hospitals of wide reputation do. It is not necessary, but 
advisable, to give the patient's name to avold duplication. The Committee wishes to study the Collection with all other laboratories and clinics. We feel that the best way to agree on the same names for the same 


entities is to pass this collection about as it sccumulates, and as our mutual knowledge about Booe 


Sarcoma and its treatment crystallizes. The material of the Registry is at the service of any one taking part in 








the research. 
LIST OF DESCRIPTIVE ADJECTIVES AND PREFIXES | LIST OF CLINICAL ENTITIES recommended by the joint | TH!S INDIVIDUAL CASE is classified by the Registrar as: 
used in the Literature for Bone Tumors. These terms should not Committee of the Registry of Bone Sarcoma and Clinical Patho- = 
be used as clinical entities, but to describe characteristics of logic Association, for general use by Clinicians, Pathologists, and rman 
tumora When correctly used they are not objectionable, but they Rontgenologists. If you agree, sigh your name below. If you disagree, write “dis- 
are often used incorrectly and lead to confusion, leaving the im- agree,” and give the term you prefer and sign your name. Write 
pression that a large number of different clinical entities exists. 1. METASTATIC TUMORS on the “Classification Sheet,” within the envelope, your reason 
for disagreeing. That is also the place to write anything that 
2 PERIOSTEAL FIBROSARCOMA you think may be helpful to others who study the cases. 
CELL RESEMBLANCES Angio- 3. OSTEOGENIC TUMORS 
Round ¢ small Cavernous - 
Spindle { large Cogtiny dp cen 
Oat cell Telangiectatic ~ 
( foreign body Perithelial 4. Fibroma 
Giant cell } wee true tumor 
Malignant (OSTEOGENIC SARCOMA) 
Mixed cell ANATOMIC RELATIONS ®. Anstomic t; 
TISSUE RESEMBLANCES -——-Maltiple Seteiiory end cultpestestent 
Fibre- Diffuse —— 
Myxo- oe b. Undifferentiated sarcoma 
Choodro- Extraperiosteal 
Parosteal 4 INFLAMMATORY CONDITIONS THAT MAY SIMU- 
LATE BONE TUMORS 
Osteoid Subperiosteal 
“ Central Myositis cssificans 
og 
Onteogenetic Invasive «. Traumatic 
Onteoblastie Solid b. Sypbilitie 
Dural e 
a Osteitis fibrosa 
tho- Alveolar 
sami Medullary S. BENIGN GIANT CELL TUMOR Pe /768— 
Cellalar Myeloid 6 ANGIOMA u ” 
Myelo- e 
RESEMBLANCES TO. VAS sig Malignant (ingio-corcema) ” “ 
CULAR RELATIONS . MYELOMA 7, EWING’S TUMOR [6-28 Sa 
Lymphocytic . 
Endotbelio- & MYELOMA. 
Hem —— uW-B2. 
Lympb 
Plasma cell 
It ia believed that this lict covers all bone tumors which ore 
to have @ natural history distinct enough to justify prog- 
novia or to treatment. If you believe there are 
others, please register illustrative cases. 











Any case alive on or treated since January Ist, 1991, is eligible for registration. Any case of unusual interest which died before that date is also eligible. 


Plate I. 


its best under local conditions for each individual 
case treated. By registering the record of its 
patients the hospital gives evidence of its zeal 
and willingness to aid a national research de- 
signed to give future patients the benefit of what 
has been learned on other pa ients by trial and 
error. The American College of Surgeons expects 
something more of its Fellows than annual dues. 
It expects any Fellow who has undertaken the 
care of a case of bone sarcoma (or has discovered 
a case accidentally as more often happens) to 
give the other members of the College and 
through them to the rest of the profession the 
benefit of the experience gained. While there are 
many other rare diseases which we could thus 
record and study, let us make a special effort to 
study intensively this one condition to see if the 
concentration of many minds on the same prob- 


The face of a rezistry envelop which contains the data about one individual case. 


lem will yield results which will help us all in the 
early recognition and adequate treatment of 
this singularly evasive and refractory condition.” 

The College cannot compel any hospital or 
Fellow to share in this research. Such progress 
as it can make will be by example only. Such 
example has already been set. Many prominent 
Fellows have already registered their cases. 
The hospitals and Fellows of Massachusetts 
have registered nearly all, if not all, of the cases 
at present living within the State. If this can 
be done in Massachusetts it should be possible 
in the other states. From the survey of Massa- 
chusetts one case of bone sarcoma to every 
100,000 of the inhabitants can be taken as the 
incidence of the disease and each state can com- 
pute its incidence according'y. Thus it is not 
likely that there are over 1,000 patients with 
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bone sarcoma alive at any one time in the whole 
United States. The effort of over 5,000 Fellows to 
register 1,000 cases should not be very great and 
the committee should have at least this number 
to make a satisfactory report, especially as 
experience has shown that in many cases impor- 
tant data such as X-ray plates or pathological 
material have been lost or destroyed. Our work 
has also already developed the fact that many 
cases treated under the diagnosis of sarcoma are 
in reality other conditions. Of the 428 cases 
hitherto registered, the committee find only 
about one-fourth to be undoubted osteogenic 
sarcomata, with data sufficiently accurate for 
intensive study. 

One might say that since the disease is so rare, 
why take so much pains about it. The answer is 
that it is to be used as an ideal example of what 
we should do in other rare diseases. The limited 
numbers make thoroughness possible. The regis- 
tration of no case should be neglected. 

One sentence in the paragraph on the envelop 
refers to the medicolegal responsibility in these 
cases. It is well recognized in court that no in- 
dividual physician is liable for such errors as the 
failure to recognize a rare disease or the failure to 
cure a notoriously intractable one. On the other 
hand, in any disease frequent or rare, neglect or 
the failure to seek advice from colleagues, when in 
doubt, may at times be prejudicial. Any surgeon 
who promptly registers a case of bone sarcoma as 
soon as he suspects the diagnosis certainly shows 
his good faith and his willingness to seek advice. 
He then would have not only the benefit of the 
opinion of the members of the committee, but in 
course of time the opinion of the many other 
pathologists who are studying these cases. 

Another sentence refers to sending about hoxes 
of these registered cases to various laboratories. 
A photograph of such a box is seen in Plate II. 
It is our policy to send the series of cases in 
similar boxes to each of the laboratories which 
are helping in the research so that many different 
surgeons and pathologists may see the same cases 
and each express in his own writing the name 
which he prefers for each particular case. As an 
example, in Case 22 the following different terms 
were applied to the same lesion: Osteochondro- 
sarcoma, fibrochondrosarcoma, chondrofibrosar- 
coma, sarcoma (chondro), spindle-cell sarcoma, 
mixed-cell chondrifying sarcoma, osteogenic chon- 
drosarcoma, and osteogenic sarcoma. 

Each recognized the same clinical entity, but 
preferred a different term. Practically all are now 
using the term, osteogenic sarcoma, for this en- 
tity. Many such examples might be shown. At 


present, most of those interested are using the 


terms in the middle column printed on the out- 
side of the envelop. 

Some of those who have contributed cases 
may feel that the committee should guard the 
envelops more jealously and keep them in he 
Registry Office rather than send them about to 
other laboratories where they may be carelessly 
handled or injured in transportation. The mem- 
bers of the committee feel that it is far better to 
run the risk of losing some of the material than 
to lose the opportunity of having other minds 
study the data. The data of these individual cases 
may be lost, but other cases will be coming along. 
Observing minds once stimulated will be focusing 
their attention on the new ones. We are dealing 
with a difficult problem and we need all the help 
we can get, so we want to study the collection 
with other laboratories. Furthermore, the thera- 
peutic side is interesting to all the laboratories 
on account of their own patients. By passing 
the collection about in this way each pathologist 
can himself weigh the evidence in those cases 
which have responded to unusual methods of 
treatment. At present this phase is particularly 
interesting on account of the wonderful results 
being obtained with radium and the X-ray, 
which are always regarded with suspicion when 
seen in print in the journals. Photomicrographs 
and half-tones are never as convincing as the 
slides and X-ray films themselves, which we send 
about in the envelops. 

Another reason for passing these envelops 
about is that they set a commonplace example. 
Some clinics may perhaps refrain from registering 
their cases for fear that their histories, micro- 
scopic or X-ray technique, follow-up work, et 
cetera are not good enough. However, the 
committee finds that a well registered case is the 
exception, not the rule, and to send about such 
data as we have is the best we can do. As time 
goes on the material becomes better and better. 
All departments in a hospital knowing that a 
case is to be registered take more pains, and this 
has already reacted to the benefit of the patients 
in several hospitals. Future cases will no doubt 
be registered in much better form, but the fact 
is that at the present date most hospitals could 
not, if they would, properly register their cases. 
The tissue, slides, X-ray prints, et cetera have 
been lost or broken. Oftentimes the patients 
cannot be traced. But do not let this discourage 
anyone, for it is true of almost every hospital 
in the country. Register your cases even if your 
data is inadequate, as an evidence of good will, 
and then as soon as a new case appears take pains 
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Plate II. The box which is sent around to the various laboratories. Each bos contains one series of registered cases. 


to get us complete data that you are proud of. 
The example of those who have already registered 
cases knowing their evidence was inadequate and 
often ridiculous, is the great driving power of the 
Registry. The same may be said of the example 
of our consulting pathologists. They have been 
willing to write their diagnosis on very inadequate 
slides, often badly fixed and stained, knowing 
full well that the future would prove many of 
their guesses wrong and even ridiculous to their 
own students. When such enthusiasm exists, even 
the most skeptical should be willing to do their bit. 

Finesse in radiological and pathological tech- 
nique is needed in bone sarcoma as much as in 
any lesion, and clinics are taking more and more 
pride in proving they possess it. In some clinics 
the effort to get desirable technique in bone sar- 
coma cases will help to overcome the inertia 
which is influencing their efficiency in the treat- 
ment of other rare diseases. 

And another potent reason for passing these 
envelops about is to dispel any illusions to the 
effect that the committee is seeking to monopolize 
it. The collection is made by the College for the 
College and the public. Anyone, whether a mem- 
ber of the College or not, who is doing his bit in 
contributing cases is welcome to share in the 
study of it. We send the boxes about to any 
clinic desiring to co-operate with us and are glad 
tv give preference to those who have actually 
registered cases. If your clinic desires to co- 
operate, please notify the Registrar, and boxes of 


envelops will be sent to you in rotation like a 
circulating library until, if you desire, you have 
seen the whole series. It is intended to have each 
box stay at each clinic not more than 2 weeks. 
When it is returned another box will be sent you. 
If you make your own prognosis in each case, in 
due time we can inform you whether you were 
correct for we intend to obtain follow-up notes 
annually on each case registered. 

On the face of the envelop in Plate I are three 
columns. The left hand column is a list of the 
terms frequently used in the literature to describe 
special features of bone sarcoma. It is the desire 
of the committee to call attention to the fact that 
these terms should not be used as clinical entities 
or even as subdivisions of clinical entities. In 
the middle column is found a list of clinical en- 
tities which was agreed on in joint conference by a 
committee of the Society of Clinical Pathologists 
consisting of W. A. MacCarty, F. Sondern, A. J. 
St. George, and E. P. Bell, meeting with our 
committee. This joint committee could agree on 
no other clinical entities as stated in the para- 
graph in italics at the foot of the column. 

“Tt is believed that this list covers all bone tumors 
which are known to have a natural history distinct enough 
to justify prognosis or to indicate special treatment. If 
you believe there are others, please register illustrative 
cases.” 

The Registrar feels that our series contains at 
least a few examples of each of these entities, 
except angiosarcoma. Of this form we have no 
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definite example as yet registered, but members of 
the committee felt that they had seen instances of 
this form in the past. However, all agreed that 
most cases so diagnosed were probably really 
instances of very vascular osteogenic sarcoma— 
the so-called telangiectatic type. 

We may, therefore, say that for clinical pur- 
poses we recommend an effort on the part of 
surgeons, roentgenologists, and pathologists to 
stick to the use of these simple terms in the mid- 
dle column for they only mystify one another by 
attempting to use the other adjectives in the left 
hand column. The same principle applies to the 
teaching of students, who may be taught the 
meaning of the adjectives, but at the same time 
given to understand that the use of these ad- 
jectives is relatively unimportant from a clinical 
point of view. 

For instance, such terms as ‘‘round-cell 
sarcoma” and ‘“‘mixed-cell sarcoma” are purely 
histological descriptions and are not significant 
of diagnosis, prognosis, or treatment, except in so 
far as the use of the term sarcoma signifies a 
malignant new-growth of mesenchymatous origin. 
A “round-cell sarcoma” might be what we call 
“Ewing’s tumor” or a “myeloma.” And on the 
other hand what we call “giant-cell tumor” has 
frequently been called a “mixed-cell sarcoma,” 
“round-cell sarcoma,” ‘“spindle-cell sarcoma,” 
and combinations of these terms. If we are ever 
to get out of this mire of nomenclature and speak 
the same language we must take pains to dis- 
tinguish between nouns and adjectives. It is 
better to avoid the adjectives entirely than to use 
them in the wrong way. Their use is seldom of 
any great importance for clinical purposes. 

This applies to the other adjectives listed as well 
as to the cell terms—their correct use is difficult. 
The term “periosteal,” though commonly used 
in an almost synonymous way with our term 
“osteogenic,” for the typical malignant tumor 
of bone is one we should avoid as far as we can. 
As will be pointed out later it can be used in its 
literal sense—adjacent to or around the bone— 
or as indicating origin in or involvement of the 
periosteum. The committee is forced to use it 
temporarily in two different ways. We mean by 
“periosteal fibrosarcoma” a group of tumors 
adjacent to the bone which we cannot prove to 
be periosteal in origin, for they are indistinguish- 
able from fascial sarcoma. On the other hand, 
we use “periosteal” as a subdivision of osteogenic 
sarcoma. In this case we use “periosteal” in a 
different sense which perhaps is more synonymous 
with ‘‘cortical” as opposed to “central.” The 
reason we use these two terms is because of our 
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belief that there are two different clinical entitics, 
the former having a somewhat better prognosis, 
showing no periosteal new bone roentgenologically, 
and histologically indistinguishable from fascial 
sarcoma. The latter causes periosteal prolifera- 
tion, showing histologically evidence of osteo- 
genesis and sharing the very bad prognosis of 
osteogenic sarcoma. 

Many of the other adjectives can be readily 
misused and piled on top of one another to make 
phantom clinical entities, but the experience of 
the Registry has already shown that in the fibro- 
osteochondro group, it is impracticable to get 
agreement among pathologists in the case of a 
single tumor. The list given in the middle col- 
umn appears to be the greatest common divisor 
that can be arranged at present. On the inside of 
each box is pasted the following explanation: 


227 Beacon St., Boston, January 1, 1924. 

I have here set down my interpretations of what I be- 
lieve the joint committees to mean by the terms agreed 
upon for common use by clinicians, roentgenologists, and 
pathologists. 

I cordially invite the individual members of the two com- 
mittees, or any of our consulting pathologists, or any 
teacher or professor of pathology, roentgenology or surgery, 
to criticize the classification or my definitions of the terms. 

If anyone believes that there are other clinical entities, 
he should register some cases and let me pass them about 
from laboratory to laboratory for the opinions of others 
interested, as Ewing has done in the case of his tumor. 
We should convince our colleagues before undertaking to 
teach the profession or our unfortunate students. 

If anyone plans to use in his reports or to teach his 
students other forms of nomenclature, as being preferable 
to this, as a whole or in any detail of importance, we invite 
him to send us his improved nomenclature with explana- 
tions and illustrative cases, and we will enclose a copy in 
each of these boxes, as an alternative for this. 

The Registry invites criticism in the spirit of co-opera- 
tion. E. A. CopMAn, M.D., Registrar. 


1. Metastatic tumors. Clinically the prognosis in these 
cases is universally unfavorable. Roentgenologically they 
are usually central. Histologically we believe they are 
usually true to the type of the original tumor to some de- 
gree and are seldom, if ever, purely undifferentiated tumors 
in bone. 

2. Periosteal fibrosarcoma. Clinically these are tumors 
which lie next to the bone, do not invade it although they 
may cause absorption by pressure on the adjacent suriace 
of the bone. It is grossly impossible to determine whether 
they arose in the outer layers of the periosteum or in the 
adjacent fascia or tendinous insertions. They appear to be 
less likely to metastasize than the osteogenic sarcomi(a. 
Roentgenologically they may show changes in the contour 
of the adjacent bones, even pushing the bones to one side 
or bending them, but histologically they show no tendency 
to form osteoid tissue, cartilage and bone. It is this that 
separates them from our class of periosteal osteogenic 
sarcomata, which presumably arise from the osteoblastic 
layer of the periosteum. Periosteal fibrosarcomata are !\ot 
distinguishable histologically from fibrosarcomata ot | '1¢ 
fascia. 
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. Osteogenic tumors. These are tumors which are be- 
lieved to be derived from cells which are supposed to be the 
common ancestors of the cells which form bone, cartilage, 
the fibrous network of bone and the tissue formerly called 
myxomatous, which from the point of view of bone pathol- 
ogy is merely a phase of cartilage or fibrous tissue. 

The benign forms are too well known to need special 
definitions. 

The malignant forms are osteogenic sarcoma—true bone 
sarcoma. Clinically these growths have a bad prognosis 
and the proportion of the different component parts, 
fibrous, myxomatous, cartilaginous or bony, has probably 
very little influence in the prognosis, which apparently de- 
pends on the activity and quantity of the undifferentiated 
cellular portions of these tumors. We have therefore 
abandoned the attempt to separate clinical entities accord- 
ing to the preponderance of any element. All forms have 
much the same natural history. 

Roentgenologically these tumors are far more frequently 
near the ends of the bone than in the shaft, although ex- 
ceptions occur. They usually show a considerable amount 
of bone production, generally radiating outward, but the 
more cellular types may simply destroy bone and therefore 
show erosion and invasion roentgenologically, . without 
producing the characteristic radiating spicules. 

Histologically these tumors usually show intercellular 
substance resembling fibrous tissue, bone, cartilage or 
osteoid as well as undifferentiated cellular tissue. Some- 
times one or another of these elements predominates the 
picture, but usually all the elements may be found in some 
part of the tumor. Some are almost entirely composed of 
undifferentiated cells. 

Certain anatomical types of these osteogenic sarcomata 
appear to be subordinate clinical entities. The commonest 
type is both medullary and subperiosteal, showing central 
bone destruction and subperiosteal bone proliferation. 
This type covers the great majority of cases. Occasionally 
one appears to develop chiefly in or under the periosteum, 
but the more our experience increases the more we find that 
it is a difference of proportion of medullary and periosteal 
involvement, rather than that these tumors are essentially 
either periosteal or medullary. We have agreed that it is 
necessary to carry a subdivision “periosteal osteogenic 
sarcoma” for the present. This merely means a sarcoma 
which histologically has osteogenic characteristics, but 
which is anatomically cortical or periosteal in situation. 
It is a very difficult matter to offer terms which will be 
satisfactory for the clinical entities which we call respec- 
tively “periosteal fibrosarcoma” and “periosteal osteogenic 
sarcoma,” yet the committee feel that clinically, roentgen- 
ologically and histologically they are different. It seems 
that periosteal fibrosarcoma has a better prognosis than 
periosteal osteogenic sarcoma. The terms are poor, for 
“periosteal” is used literally in the former and as noting 
derivation in the latter. 

It is very unfortunate that the term “periosteal sar- 
coma” has been widely used in this country as synonymous 
with malignant bone sarcoma (osteogenic sarcoma). It is 
also unfortunate that the committee feel obliged to retain 
the term “periosteal” and to apply it to two different en- 
tities still different from the much misused meaning. It is 
hoped that better terms will appear. 

he amount of bone production in osteogenic sarcomata 
varies considerably. When it takes place through the great 
majority of the tumor we call it “ sclerosing”’ (ossifying) and 
it may be that this type hasa better prognosis than the less 
sclerosing forms. On the other hand, certain cases are so 
vascular, that they actually pulsate and grow with great 
rapidity, so that it seems that the group of “‘telangiectatic”’ 
sarcoma is clinically of much poorer prognosis. 
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It seems probable that the accidental difference of degree 
of freedom of communication in arterial and venous spaces 
in the tumor accounts for this difference. We do not believe 
that the cellular constituents are actually more malignant 
than in the other forms, but that the presence of blood 
spaces lined by tumor cells and in almost direct arterio- 
venous communication, allows the cells to be washed off 
directly into the circulation. The more sclerosed the 
tumor the less likely are the cell-lined spaces to be in direct 
communication with the blood stream. It may be that the 
better prognosis in periosteal fibrosarcoma can be explained 
by the infrequent occurrence of the cell-lined blood 
channels. 

Roentgenologically these anatomical varieties are to a 
certain extent recognizable. Histologically they are much 
the same essentially, though the occurrence of much new 
bone or many blood spaces in a section would suggest that 
sclerosis or telangiectasis would characterize the rest of the 
specimen. The real distinction is the gross anatomy of the 
tumor. Telangiectatic spaces lined by tumor cells must be 
distinguished from atypical blood vessels, to avoid con- 
fusion with angiosarcoma. 

Undifferentiated sarcomata are carried under the osteo- 
genic sarcomata because such tumors arising in bone may 
be presumed to be of origin in cells destined to produce 
bone. That is, we believe that if these undifferentiated 
cells should produce any intercellular substance it would be 
fibro-, myxo-, chondro-, osteoid, or osseous. The group of 
tumors which we call Ewing’s tumor perhaps should be 
placed in this class for some of our consulting pathologists, 
notably J. H. Wright, think they recognize a primitive 
osteoid substance in many of these cases. However, 
Ewing is inclined to believe them of endothelial origin and 
his opinion is gaining strength in the minds of others. 
Those who have studied the collection as a whole at least 
grant that this group is a clinical entity, probably of more 
favorable prognosis for radiation. At present we carry 
Ewing’s tumors under a separate heading between malig- 
nant angiomata and the myelomata, but it may be decided 
later that they belong with these undifferentiated tumors. 

4. Inflammatory Conditions are placed in the central 
portion of the list because on the one hand we have cases 
of excessively exuberant callus which approach malignant 
osteogenic sarcomata in their histology, and on the other 
hand there is also a borderline in such cases as osteitis 
fibrosa and bone cysts where the question of new-growth 
or inflammation is difficult to decide. Some pathologists, 
notably Mallory, even include under inflammation our 
next division, giant-cell tumor. Roentgenologically in- 
flammation may simulate new-growth so exactly that in 
many cases a diagnosis cannot be made. Histologically the 
same dilemma is present in a considerable number of cases 
and one has to wait for help from a knowledge of the out- 
come. 

Under inflammation is placed osteitis fibrosa. We 
recognize this as a useful term to include such forms of 
osteitis as Paget’s disease, von Recklinghausen’s disease, 
and the various forms of single and diffuse cystic disease 
of bone which have not yet received a definite pathological 
standing. Bone cysts belong under this heading, too, 
though they merge into the following. 

5. Benign giant-cell tumor. A term used by Bloodgood 
to replace the old term giant-cell sarcoma is accepted by 
the Registry. The term is valuable for re-educational pur- 
poses. Many surgeons and pathologists were brought up to 
regard this type of tumor as more or less malignant. Up 
to the present date the Registry has found no instance of a 
clear case of one of these tumors causing a metastasis. 
Roentgenologically they are central tumors expanding the 
bone locally, giving a very different picture from the 
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osteogenic sarcomata. Histologically this type is also 
distinct, although our consulting pathologists have not 
yet agreed on the probable histogenesis of the tumor. Any 
one studying the Registry cases will feel very sure of a well- 
marked separation of these tumors as a clinical entity, and 
feel convinced that they are benign, whether or not he 
agrees with Mallory that they are essentially ‘‘inflamma- 
tion and repair” phenomena. 

6. Instances of benign angioma occur in bone as cav- 
ernous structures similar to cavernous angiomata in the 
soft parts. Roentgenologically they rarefy bone and expand 
it, in something the same way that giant-cell tumors do, 
but having more and smaller loculi. We believe that 
malignant tumors of the blood vessels occur in bone, but 
we have as yet registered no case which is a typical angio- 
sarcoma. Many supposed angiosarcomata are probably 
telangiectatic osteogenic sarcomata. 

7. Ewing’s tumor. This tumor generally involves the 
shaft of the long bones producing a widening of the shaft, 
apparently by spreading apart the lamellz of the bone. It 
may involve the skull or the short bones. It is more apt to 
be multiple than true osteogenic sarcoma. Roentgenolog- 
ically it shows a characteristic longitudinal striation and the 
tumor nearly always involves more than half of the shaft. 
It does not often produce the radiating spicules, but there 
may be onion-like layers of periosteal new-bone formation 
as one sees in osteomyelitis. The roentgenological appear- 
ance is usually confused with osteomyelitis. It is an in- 
vasive, bone-destroying tumor rather than a bone-produc- 
ing tumor, but it may set up a reactive formation of new- 
bone as in ordinary bacterial infection. Histologically it is 
composed of undifferentiated round and polyhedral cells 
sometimes arranged in a perithelial manner about the 
capillaries, appearing in sections; in sheets between the 
capillaries. Its histology is very characteristic. Its prog- 
nosis is bad, but these tumors yield at least temporarily 
to radiation, which the osteogenic sarcomata seldom do to 
any great extent. 

8. Myeloma. These tumors are almost always multiple. 
They are central tumors and not bone producing. Roent- 
genologically they show no bone proliferation and are 
usually clearly defined, but may at times show invasion 
of the bone in a moth-eaten way resembling the charac- 
teristic picture of cancer. Histologically the cells resemble 
the myelocyte series. The histological diagnosis rests on 
these resemblances. There are said to be myelomata de- 
rived from the erythrocytes, but no such case has as yet 
been registered. For clinical and roentgenological purposes 
it is unnecessary to subdivide the myelomata even his- 
tologically. The boundary lines are very difficult to draw, 
and for practical purposes the histological varieties are the 
same clinical entity. They are invariably fatal, although 
local improvement with the X-ray may occur, and the 
disease be protracted for many years. 

Borderlines. The nomenclature is arranged on the same 
principle as the Classification Sheet in each envelop, 
namely, that the entities which are likely to be confused 
should be next to one another. Inclassifying, the Registrar 
is seldom in doubt between two different borderlines. 


These definitions are probably not wholly 
satisfactory to every member of the joint com- 
mittee, but they suffice for a working classifica- 
tion for the present. The best way to amend them 
would be to register exceptional cases which cannot 
be classified under any of these definitions. These 
exceptional instances could thus be passed about 
to the individual members of the committees and 





their consulting pathologists until the new entity 
becomes established. There are already registered 
certain cases which the Registrar finds it difficult 
to place, but in most of these cases the data are 
unsatisfactory or incomplete. However, they 
may be more intelligible when other similar cases 
more perfectly registered have been added. 
The Registrar would like to take this opportun- 
ity to stress the importance of immediate fixation 
of tissue, especially when it is taken at an ex- 
ploratory operation for diagnostic purposes. 
Apparently few surgeons realize that immediate 
fixation of cells makes such an important differ- 
ence to the pathologist in giving an opinion. A 
few little scrapings half dried up are too often 
handed to a pathologist. When exploratory 
operation is justified at all, a good size piece of 
tissue, cleanly cut well down into the tumor, 
should be taken. This piece should be divided in 
halves and one-half immediately fixed in 10 per 
cent formalin and the other in Zenker’s solution. 
When possible the Registry would be glad to re- 
ceive tissue or blocks in addition to the slides. 
The following suggestions are also made to 
roentgenologists. Whenever you take X-rays of a 
bone tumor suspected of being a sarcoma, put two 
films in the plate holder at each exposure. Then 
you will have an extra one of each to send to the 
Registry. If you have only one film, make a du- 
plicate for us by placing this on a blank film in the 
dark room and turning on the light for a moment. 
The Registry needs the co-operation of roent- 
genologists as much as that of pathologists and 
surgeons. The hope of early diagnosis rests es- 
pecially with the roentgenologist. Furthermore 
in the opinion of our committee a roentgenologist 
is quite justified in treating a case of bone sarcoma 
without help from the pathologist or the surgeon, 
but to be fair to his patient and to future patients 
with this disease he should register his case. The 
committee will be ready to express an opinion on 
the history and X-rays even if no exploratory 
operation has been done. In many cases it is 
better to base opinion on these data than from 
minute bits of tissue scraped from the surface 
of a single portion of the tumor. In view of the 
slight evidence of the curative value of surgery 
and in view of the relatively small numbers of 
cases as yet treated by radiation we are not in a 
position to state that treatment by radiation alone 
is better or worse. The chances of doing damage 
as well as doing good must be carefully balanced. 
It may be better to make the error of treating a 
benign condition occasionally by radiation than 
to stir up all the malignant cases by exploratory 
surgery. It remains to be seen by which method 
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Plate III. Contents 
prolongation of life and comfort are best secured. 
The Registry is not in a position to give any 
definite opinion, but if all cases are registered we 
may in time be able to answer the question more 
logically than can the advocates of any particular 
therapeutic measure. The important thing now 
is to record the facts, and later when sufficient 
numbers have accumulated conclusions may be 
drawn. And the same facts can be analyzed by 
the advocates of both forms of treatment. At 
present these important decisions are made on the 
vague personal opinions of the surgeon in charge 
of the case, perhaps in consultation with some 
other equally wise surgeon of “‘ wide experience.” 
And what else can we do until the Registry has 
collected the facts? 


CONTENTS OF A REGISTRY ENVELOP, PLATE III 


Each envelop is arranged on a uniform plan so 
far as is possible, for the convenience of our con- 
sulting pathologists. 
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of a registry envelop. 








Figure 1. On the back of the envelop is pasted 
a brief typewritten abstract of the case history 
with a note of the date and condition of the pa- 
tient when he or she was last heard from. On the 
under side of the flap is noted the contents of the 
envelop. The assistant registrar checks up this 
list of contents (to make sure nothing has been 
lost or mislaid) as soon as each box of cases has 
been returned by a consulting pathologist. To 
facilitate this and to aid anyone who works with 
the cases, each article in the envelop is numbered 
with the case number—every slide, print, or 
sheet of paper. 

Figure 2. A small manila envelop containing 
the slides. 

Figure 3. The history of the case. We do not 
ask for great detail in the history, for if occasion 
arises we can write for more facts. 

Figure 4. Prints of the X-rays or photographs 
of patient or gross specimen. We prefer films since 
they often give details which the prints do not. 
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OF BONE TUMORS FOR USE BY THE REGISTRY 


Each case in the Registry to be placed by the Registrar in one of these spaces for 


discussion and temporary classification. 


Benign | Borderline | Malignant 





Primary in tissues 
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Ossous origin. 


Differentiating toward 
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structural tissues of bone 


OSTEOGENIC 
SARCOMA. 





is uncertain 
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and osteogenic sarcoma. 
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whether new growth o aes 
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repair and to be com- 


nant phases of giant cell 
tumor. 


4. g. Believed to be malig- 





posed of almost pure 






































endothelium. Borderline 
e.g. Angiome, Differentiating toward a sng’ ‘ 
oan omy } a { ¢. 9. Ewing's endothelioma. 
Borderline 
Differentiating toward aa j ¢.9. Myeloma, Multiple 
marrow cells myeloma. 
OSTEOCHON DROMA OSTEOGENIC SARCOMA 
_ includes includes 
ell ar 
Ge-<itenne These are descriptive terms, >see acme 
Siss-dieninue not often clinical entities. angers 


Fibro-myxo-chondroma 


The Registrar considers them 


Myxo-chondro-sarcoma 
Osteo-myxo-fibro-sarcoma 





Fibro-osteo-myxo-chondroma 
Myxo-chondro-osteoma 
Myxoma, etc. 


Detail of Fig. 6, Plate IIT. 


Figure 5. A smaller, lighter envelop which con- 
tains correspondence and other data not essential 
to a review of the case. The object of this envelop 
is to avoid a confusion of papers when our busy 
consulting pathologists are reviewing a case. 
Usually they will not need to look at these papers, 
but it is considered better to supply all data we 
have about each case so that if they are in doubt 
they may glean some more information. 

Figure 6. This is the “classification sheet” 
which was used by the committee before the 
formal classification printed on the outside of each 
envelop was arrived at. The chart at the be- 
ginning of the sheet was used to classify our first 
cases because at that time the clinical entities 
had not become as distinct in our minds as they 
have now after 3 years of work. Borderline spaces 
were provided and the entities arranged as we 
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Fibro-myxo-chondro-osteo 
Myxo-sarcoma, etc. 


The “‘classification sheet.” 
still arrange them in the new classification, so 
that as far as possible similar entities were side 
by side with a borderline between. So, also, 
across the page there was a borderline between 
the benign column and the malignant column. 
This “classification sheet” is still quite useful 
perhaps more to clarify our minds than anything 
else. For instance, the Registrar when in doubt 
of how to classify a case could frequently pigeon- 
hole it in one of these spaces even without naming 
the condition. In Dr. McClure’s case, which is 
illustrated in Plate III, even after consultation 
with the other pathologists no definite prognosis 
could be given, in spite of the fact that it was well 
registered with an excellent history, slides, and 
X-rays. In other cases there would not only be 
doubt in prognosis, but doubt in histogenesis, for 
which the vertical borderline spaces are used. 














The main reason, however, for continuing to 
carry this classification sheet in each envelop is 
to provide a definite place where those who are 
studying the cases may enter their diagnoses and 
make any remarks which they think will be help- 
ful to others who follow them. The Registrar 
has been unable to induce the consulting path- 
ologists to be as detailed in their criticisms of each 
other’s views as he would like to have them. To 
differ in the name given the tumor is not enough. 
| Each pathologist should say why he considers 

the other wrong, or why he thinks he is right. 
At any rate, the classification sheet is for this 
purpose and in some cases the Registrar’s hopes 
have been fulfilled. 

The printed matter is explanatory of the prob- 
lems we are facing. It is intended to be educa- 
tional and to provoke discussion. It is unneces- 
sary to print it here, but it should be read by 
anyone planning to co-operate with us. In fact, 
the first step for anyone beginning a study of our 
cases is to be sure that he understands all the 
printed matter on a box or in it. 

The Registry is now well started. Nearly 450 
cases are already registered. Twenty-odd labor- 
atories are receiving and studying the boxes of 
cases. It remains to be seen whether the Fellows 
of the College will do their bit by registering the 
cases that come to their knowledge. If the Ameri- 
can College of Surgeons is to be a success, this is 
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one of the ways in which it can show that it is 
ready to practice what it preaches. Let us put at 
least one small class of cases on record as an ideal 
example of what we should like to do for all rare 
cases if the exigencies of life did not make such 
detailed study impossible. No surgeon sees so 
many of these cases that he can put forward the 
excuse of lack of time. No hospital is so poor that 
it cannot afford duplicate X-rays, duplicate slides, 
and duplicate histories of its few bone sarcoma 
cases. To register every case in the United States 
and Canada is not an impractical task. It merely 
requires the zeal to do it, and this zeal is simple 
justice to each patient. 

We must trust to the Regents of the College 
not to overburden us with such registries. Let us 
make this one a complete success before starting 
others, and to be successful it must continue for 
many years yet. Eventually this collection of 
envelops will be stored in the Museum of the 
College as an example for a modern pathologic 
museum. Instead of isolated dried specimens of 
curiosities often without histories, our new mu- 
seum will have a series of complete case his- 
tories for each recognized clinical entity. It will 
become a real honor to have been among the 
first to register a new clinical entity, or even to 
have helped by registering one case in this first 
series, which by the very nature of the disease is 
bound to be a record of error and failure. 
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OHIO STATE SECTIONAL MEETING OF CLINICAL CONGRESS 


HE Ohio State Sectional Meeting of the Clin- 
ical Congress of the American College of 
Surgeons for 1924 was held in Columbus on 
March 24 and 25. The arrangements were in the 
hands of a local committee, with Dr. Wells Teach- 
nor as chairman. Dr. Charles Hamilton, the 
chairman of the state committee, presided at the 
meeting of the Fellows of the College on the after- 
noon of the first day. 
The following officials for the state were elected 
for the coming year: 
Chairman—Charles S. Hamilton, Columbus 
Secretary—James A. Sherbondy, Youngstown 
Counselor—Albert H. Freiberg, Cincinnati 
A good clinical program was provided at the 
local hospitals on both days. The hospital meet- 
ing was held in the Ball Room of the Deshler 
Hotel at 2:00 p.m. on Monday, March 24. There 


was a good attendance and an interesting discus- 
sion of topics relative to hospital service. 

The public meeting was held in the Ball Room 
of the Deshler Hotel at 8:00 p.m. on the evening 
of the first day. 

From 11:00 to 12:00 noon on both days clinical 
addresses were given in the Assembly Room of the 
hotel by Dr. A. J. Ochsner and Dr. George E. 
Shambaugh of Chicago. 

The scientific meeting in the Assembly Room 
of the hotel on Tuesday afternoon at 2:00 o’clock 
was largely attended. 

The visiting speakers were Dr. A. J. Ochsner, 
Chicago; Dr. George E. Shambaugh, Chicago; 
Dr. P. P. Vinson, Rochester, Minnesota; Dr. 
Malcolm T. MacEachern, Chicago; Rev. C. B. 
Moulinier, S. J., Milwaukee; Rev. Frank C. 
English, Cleveland; and Dr. Allan Craig, Chicago. 








